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CALENDAR. 


1892. 


1892-1893. 


Sept.  10, 12, 13,  Saturday,  Monday, 

and  Tuesday, 
Sept.  14,  Wednesday,    • 

Oct.  13,  Thursday,'. 

Noy.  24,  Thursday, 

Dec.  21,  Wednesday, 

1893. 
Jan.  10,  11, 


Jan.  11, 
Jan.  21, 
Feb.  15, 
Feb.  22, 
March  30, 
April  4, 

May  29, 

May  31, 
May  31, 

June  12, 

June  18, 
June  19, 
June  21, 
Jun.22,23,24, 


1893. 

Sept.9,11,12, 

Sept.  13, 
Oct.  12, 
Noy.  30, 
Dec.  20, 

1894. 
Jan.  9,  10, 

Jan.  10, 
June  20, 


Tuesday  and  Wed- 
nesday, 
Wednesday, 
Saturday, ' 
Wednesday, 
Wednesday,    . 
Thursday,  . 
Tuesday, 

Monday, 


Wednesday,  . 
Wednesday, 

Monday, , 

Sunday, 
Monday, . 
Wednesday, 
Thursday,  Friday,  > 
and  Saturday,      ) 

1893-1894. 
Saturday,  Monday,  \ 
and  Tuesday,        > 
Wednesday,    . 
Thursday,  . 
Thursday, 
Wednesday, 


{ Examinations  for  Admis- 
(     sion. 

First  Term  begins. 

Founder's  Day. 

Thanksgiying  Day. 

First  Term  ends. 


<  Examinations  for  Admis- 
(     sion  to  Second  Term. 

Second  Term  begins. 

JuniorPrizeOrations  due. 

Ash  Wednesday. 

Washington's  Birthday. 

Easter  Holidays  begin, 
f  Easter  Holidays  end  at 
\     8i  A.M. 

(Uniyersity  Day  Orations 
"(     due. 

Theses  of  Seniors  due. 
( Senior  Examinations  be- 
(     gin. 

(Annual    Examinations 
(     begin. 

Baccalaureate  Sermon. 

Class  Day. 

Uniyersity  Day. 

Examinations  for  Admis- 
sion. 


Examinations  for  Admis- 
sion. 
First  Term  begins. 
Founder's  Day. 
Thanksgiying  Day. 
First  Term  ends. 


Tuesday  and  Wed-  >  Examinations  for  Admis- 

nesday,  )      sion  to  Second  Term. 

Wednesday,    .         .     Second  Term  begins. 
Wednesday,        .         Uniyersity  Day. 


A^'XTAL   REG-I5TER   OF 


BOARD  OF  TRUSTEES. 


The  Et.  Rev.  N.  Someetille  RrLigox,  D.D..  South  Bethlehem. 
The  Et.  Eet.  M.  A.  De Wolfe  Howe,  D.D.XL.D.,  Eeading. 

Egbert  H.  Saxbe,  Esq.,   ....  South  Bethlehem. 

WiEEiAM  H.  Sayee,  Esq.,       .  .  .  South  Bethlehem. 

John  Feitz,  Esq.,  ....  Bethlehem. 

The  Hon.  Eckley  B.  Coxe,  .  .  .  Drifton. 

Elisha  p.  Wilbee,  Esq.,  .  .  .  South  Bethlehem. 

James  I.  Blakslee.  Esq..      .  .  .  Mauch  Chunk. 

H.  Stanley  Goodwls^,  Esq.,        .  .  .  South  Bethlehem. 

Chaeles  Haetshobne,  Esq.,  .  .  Philadelphia. 


HONORARY  TRUSTEES. 


The  Et.  Eet.  Lei<xHT0n  Coleman,  S.T.D..  Wilmington,  Del 

Chaeles  Beodhead.  Esq.,  .  .  .      Bethlehem. 

George  W.  Childs,  Esq.,      .  .  .  Philadelphia. 

W.  L.  Conyxgham,  Esq.,  .  .  .     Wilkes-Barre. 

Charles  O.  Skeeb,  Esq.,        .  .  .  Mauch  Chunk. 

Michael  Schall,  Esq.,    .  .  .  .     York. 

The  Eet.  Marcus  A.  Tolman,  .  .  Mauch  Chunk. 

The  Hon.  Eobeet  Klotz.  .  .  .      Mauch  Chunk. 

The  Hon.  Henby  Geeen,      .  .  .  Easton. 


THE   LEHIG-H  UXIVERSITY. 


HONORARY  ALUMNI   TRUSTEES. 


TERM    EXPIRES 

Heney  S.  Deixkee,  E.M.,  Class  of  1871,      1893,        Philadelphia. 
Augustus  P.  Smith,  M.E.,  Class  of  1884,      1894,        New  York  City. 
Charles  L.  Tayloe,  E.M.,  Class  of  1876,    1895, .      Pittsburgh. 


OFFICERS   OF   THE   BOARD. 


Preside  at, 
The  PiT.  PvEY.  Xelsox  Someeyille  PlULisox,  D.D. 

Secretary, 
Elisha  p.  Wilbue,  Esq. 

Treasurer  of  the  University, 
H.  StajsLey  Goodwix,  Esq. 


EXECUTIVE   COMMITTEE. 

EoBEET  H.  Sayee,  Esq.,  Chairnian, 

The  Peesidext  of  the  Boaed  of  Teustees, 

Elisha  P.  Wilbue,  Esq.,  James  I.  Blakslee,  Esq., 

JoHX  Fritz,  Esq.,  H.  Stanley  Goodwix,  Esq. 

R.  MoEEis  GuMMEEE,  EsQ.,  Secretary. 


A^yUAL   REG-ISTER    OF 


LIBRARY   COMMITTEE. 


The  I'ieectoe  oe  the  Libeaey.  Chairman, 

The  Pee.-idext  oi"  the  Boakd  of  Teustees, 

The  Pee^idext  oy  the  Uxiyeesity, 

The  H"X.  Elkley  B.  Coxe,  Elisha  P.  Wilbue,  Esq. 


COMMITTEE   ON   BUILDINGS  AND    GROUNDS. 

Elesha  p.  Wilbfe.   E>m..  Chairman. 
EuBEET   H.    SaYEE.    ES'^..  H.    ^TA^'LEY   GOODTTIN-.    ESQ. 


THE   LEHIG-H  UNIVERSITY . 


FACULTY. 


ROBERT  A.  LAMBERTOX,  LL.D., 

President  of  the  Univer»ity. 

University  Park,  South  Bethlehem. 

HENRY  COPPEE,  LL.D., 

Professor  of  Enrjlish  Literature,  International  and  Constitutional  Law, 
and  the  Philosophy  of  History. 

435  Seneca  Street,  South  Bethlehem. 

WILLLIM  H.  CHANDLER,  Ph.D.,  F.C.S., 

Professor  of  Chemistry. 

251  Cherokee  Street,  South  Bethlehem. 

BENJAMIN  W.  FRAZIER,  A.M., 
Professor  of  Mineralogy  and  3Ietallurgy. 

Univei-sity  Park,  South  Bethlehem. 

H.  WILSON  HARDING,  A.M., 

Professor  of  Physics  and  Electrical  Engineering. 

745  Delaware  Avenue,  South  Bethlehem. 

CHARLES  L.  DOOLITTLE,  C.E., 
Professor  of  Mathematics  and  Astronomy. 

118  Church  Street,  Bethlehem. 

MANSFIELD  MERRIMAN,  C.E.,  Ph.D., 
Professor  of  Civil  Engineering. 

L^niversity  Park,  South  Bethlehem. 

SEYERIN  RINGER,  U.J.D., 

Professor  of  Jlodern  Languages  and  Literatures,  and  of  History. 

424  New  Street,  South  Bethlehem. 


AI^NUAL  REGISTER  OF 

EDWAED  H.  WILLIAMS,  Jr.,  B.A.,  E.M.,  A.C.,  F.G.S.A., 
Professor  of  Mining  Engineering  and  Geology. 

117  Church  Street,  Bethlehem. 

JOSEPH  F.  KLEIN,  D.E., 

Professor  of  Mechanical  Engineering. 

357  Market  Street,  Bethlehem. 

WILLIAM  A.  ROBINSON,  A.M., 

Professor  of  the  Greek  Language  and  Literature, 
and  Secretary  of  the  Faculty. 

Ostrum  Street,  South  Bethlehem. 

EDMUND  MOEEIS  HYDE,  A.M.,  Ph.D., 

Professor  of  the  Latin  Language  and  Literature. 

326  Wyandotte  Street,  South  Bethlehem. 

THE  EEV.  ELWOOD  WORCESTEE,  A.M.,  Ph.D., 

Professor  of  3Iental  and  Moral  Philosophy. 

University  Park,  South  Bethlehem. 


LECTURER. 


WILLIAM  L.  ESTES,  M.D., 
Lecturer  on  Physiology  and  Hygiene. 

St.  Luke's  Hospital,  South  Bethlehem, 


INSTRUCTORS. 


AETHUE  E.  MEAKEE,  C.E., 

Lnstructor  in  Mathematics. 

119  North  Street,  Bethlehem. 

HAEVEY  S.  HOUSKEEPEE,  B.A., 

Instructor  in  Physics  and  Electrical  Engineering. 

Chestnut  Street,  South  Bethlehem. 


THE   liEHIGH  UNIVERSITY.  9 

JOSEPH  W.  EICHARDS,  M.A.,  A.C.,  M.S., 

Instructor  in  Metallurgy,  Mineralogy ,  and  Blowpiping. 

203  Church  Street,  Bethlehem. 

REGINALD  M.  HUSE,  M.A., 

Instructor  in  3Iodern  languages. 

315  Cherokee  Street,  South  Bethlehem. 

EALPH   M.  WILCOX,  Ph.B., 

Instructor  in  Civil  Engineering. 

28  South  Maple  Street,  Bethlehem. 

HARRY  HARKNESS  STOEK,  B.S.,  E.M., 

Instructor  in  Mining  and  Metallurgy. 

502  Cherokee  Street,  South  Bethlehem. 

JOHN  P.  BROOKS,  B.S., 

Instructor  in  Civil  Engineering. 

612  Dacotah  Stieet,  South  Bethlehem. 

PROSSER  H.  FRYE,  B.S., 

Instructor  in  English. 

503  West  Fourth  Street,  South  Bethlehem. 

ROBERT  FERGUSON,  A.B., 

Instructor  in  3Iodern  Languages. 

Hotel  Wyandotte,  South  Bethlehem. 

KARL  P.  DAHLSTROM,  M.E., 

Instructor  in  Mechanical  Engineering. 

333  Church  Street,  Bethlehem. 

CHARLES  L.  WEIL,  B.S., 

Instructor  in  Mechamcal  Engineering. 

Eagle  Hotel,  Bethlehem. 

MICHAEL  DRUCK  SOHON,  A.C., 
Instructor  in  Quantitative  Analysis  and  Microscopy. 

461  New  Street,  South  Bethlehem. 

BURTON  E.  MOORE,  A.M., 

Instructor  in  Physics. 
503  West  Fourth  Street,  South  Bethlehem. 
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ERIC  DOOLITTLE,  C.E., 
Instructor  in  Mathematics  and  Astronomy. 

118  Church  Street,  Bethlehem. 

FREDERICK  C.  BIGGIN,  B.S., 

Instructor  in  Draiving  and  Architecture. 

22  South  High  Street,  Bethlehem, 

HARRY  S.  DUNNING,  A.B., 

Instructor  in  Rhetoric. 

Hotel  Wyandotte,  South  Bethlehem. 

EDWARD  LEROY  BROWN,  M.A., 

■    Instructor  in  llathematics. 

503  W.  Fourth  Street,  South  Bethlehem. 

GEORGE  EDWARD  WENDLE,  E.E., 

Instructor  in  Physics. 

461  New  Street,  South  Bethlehem. 

FREDERICK  W.  SPANUTIUS,  M.S., 

Instructor  in  Qualitative  Analysis,  Assaying,  and  Industrial  Chemistry. 

Hotel  Wyandotte,  South  Bethlehem. 

WILL  B.  SHOBER,  Ph.D., 

Instructor  in  Chemical  Philosophy  and  Organic  Chemistry. 

461  New  Street,  South  Bethlehem. 

JOHN  S.  SIEBERT,  C.E., 

Instructor  in  Civil  Engineering. 

508  Cherokee  Street,  South  Bethlehem. 

HERMAN  EUGENE  KIEFER,  A.C., 

Instructor  in  Geology  and  Lithology. 

Broadway  House,  South  Bethlehem. 


THE  PACKER  MEMORIAL  CHURCH. 


Chaplain, 

THE  REV.  ELWOOD  WORCESTER,  A.M.,  Ph.D. 

Organist, 

J.  FRED.  WOLLE, 

148  Church  Street,  Bethlehem. 


THE   LEHIGH   TJISriVERSITY.  11 

GYMNASIUM. 


Director 


Assistant, 
CHAELES  F.  SEELEY, 

626  Cherokee  Street,  South  Bethlehem. 


LIBRARY. 


Director, 
WILLIAM  H.  CHANDLER,  Ph.D. 

Chief  Cataloguer, 
A.  W.  STERNER. 

Cataloguing  Clerh, 
WILSON  F.  STAUFFER. 

Shelf  Clerk, 
PETER  f!  STAUFFER. 
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STUDENTS. 


Clas.— Classical  Course. 

C.E. 

—Civil  Engineering. 

L.S.— Latin-Scientific. 

E.M 

.—Mining  Engineering. 

Sci.— Course  in  Science  and  Letter 

s.       M.E 

—Mechanical  Engineering 

A. C— Analytical  Chemistry. 

E.E 

—Electrical  Engineering. 

Arch  .—Architecture. 

GRADUATES. 

For  Degree.        Residence. 

Wm.  N.  R.  Ashmead,  B.A., 

M.A., 

Philadelphia. 

Joseph  Barrel!,  B.S., 

E.M., 

New  Providence,  N.  J 

Samuel  Erwin  Berger,  B.A., 

M.A., 

Richland  Centre. 

Fred.  C.  Biggin,  B.S., 

M.S., 

Bethlehem. 

Charles  Merritt  Case,  B.S., 

E.M., 

Minneapolis,  Minn. 

George  Price  Case,  B.S., 

E.M., 

Minneapolis,  Minn. 

Frank  Raymond  Coates,E.M 

,M.S., 

Pittsburgh. 

Manuel  V.  Domenech,  C.  E. , 

M.S., 

Porto  Rico. 

Edwin  Dodge,  B.S., 

E.M., 

Gouverneur,  N.  ¥. 

Alban  Eavenson,  A.C., 

M.S., 

Bethlehem, 

Greorge  W.  Engel,  B.S., 

E.M., 

Ashland. 

Howard  A.  Foering,  B.S., 

M.S., 

Bethlehem. 

Louis  P.  G-aston,  B.S.,  C.E., 

M.S., 

Pottstown. 

Irving  Andrew  Heikes,  E.  M. 

,  M.S., 

Plymouth. 

William  Vincent  Kulp,  C.E., 

M.S., 

Brooklyn,  N.  Y. 

Henry  Lefevre,  B.S., 

E.M., 

Panama,  U.S.  Col. 

Lionel  R.  Lenox,  Ph.B., 

M.S., 

Palo  Alto,  Cal. 

(Columbia  University.) 

Henry  Lewis  Manley,  B.S., 

E.M., 

Ashland. 

Charles  H.  Miller,  C.E., 

B.S. 

Greenville,  Miss. 

(Arch.), 

Harlan  Sherman  Miner,  A.  C. 

,M.S., 

Gloucester,  N.  J. 

Howard  Segar  Neiman,  A.  C. 

,M.S., 

Albany,  N.  Y. 

David  Kirk  Nicholson,  M.E. 

,  M.S., 

Sparrow's  Point,  Md. 

THE   LEHIGH  UNIVERSITY. 
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Henry  B.  C.  Mtze,  E.M., 
Henry  Orth,  jr.,  B.S., 
R.  Swain  Perry,  A.  C. , 
Charles  Piatt,  A.  C, 
Alexander  Potter,  C.E., 
P^dAvardW.  Pratt,  M.E., 
Samuel  Arthur  Rhodes,  E.E 
J.  W.  Richards,  A.C.,  M.S., 
Ellis  A.  Schnabel,  B.A., 
Ira  A.  Shinier,  B.A., 
Philip  Henry  Smith,  E.E., 
Michael  Druck  Sohon,  A.C.. 
William  S.  Topping,  B.S., 
C.  A.  P.  Turner,  C.E., 
Aaron  H.  VanCleve,  C.E., 
James  Hollis  Wells,  C.E., 
Shuntaro  Yamaguchi,  C.E., 


For  Degree.        Residence. 

M.S.,  Baltimore,  Md. 

E.M.,  Washington,  D.C 

M.S.,  Piedmont,  Ala. 

M.S.,  Buffalo,  KY. 

M.S.,  Rome,  N.  Y. 

M.  S. ,  San  Francisco, 

.,M.S.,  Boston,  Mass. 

Ph.D.,  Bethlehem. 

M.A.,  Philadelphia. 

M.A.,  Tarrytown,  N. 

M.S.,  Parsippany,  jS^ 

,  M.S.,  South  Bethlehem. 

M.S.,  Chicago,  111. 

M.S.,  Lime  Rock,  R.  I. 

M.S.,  Brooklyn,  N.  Y. 

M.S.,  Xew  York  City. 

M.S.,  Tokio,  Japan. 


Cal. 


Y. 
J. 


SENIOR  CLASS. 


Course. 

Residence. 

*George  Haldeman  Atkins, 

C.E., 

Pottsville. 

Harry  Jacobs  Atticks, 

E.E., 

Lisburn. 

t  Joseph  Clinton  Ballon, 

A.C., 

Becket,  Mass. 

Hugh  C.  Banks, 

C.E., 

Savannah,  Ga. 

*Noble  Banks, 

E.M., 

Savannah,  Ga. 

Herman  Renner  Blickle, 

C.E., 

Cincinnati,  0. 

William  Irvin  Boyd, 

C.E., 

AVashington,  D.  C. 

Fred.  Edgar  Bray, 

C.E., 

Industry. 

Grilbert  Forbes  Burnett, 

Sci., 

New  Providence,  N.J 

George  Edwin  Chamberlain,  A.C., 

Carbondale. 

Warren  Fell  man  Cressman, 

C.E., 

Sellersville. 

Walter  Joseph  Dech, 

Clas., 

Bethlehem. 

*Not  clear.of  conditions. 

t  Excused. 
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AXXT'AL  REGISTER   OF 


"Alclen  BroT\-ii  Diven. 
Charles  Malcolm  I>ouglas, 
Charles  Hazard  Diu-fee, 
Bernard  Enright. 
Henry  Brown  Evans, 
*G-eorge  Harwood  Fi'ost, 
Frederick  Pardee  Fuller, 
Robert  Foster  Gfadd, 
Charles  ^ilhts  Gearhart, 
*Harvey  Hartzell  Godshall, 
Samuel  Laury  Graham,  jr.. 
'Lee  Stout  Harris. 
Claude  Sanford  Haynes, 
Richard  Willis  Heard, 
Robert  CulbertsonHaysHeck. 
Charles  Lincoln  Keller. 
Schuyler  Brush  Knox. 
*Harry  Donaldson  Leopold, 
Frank  Sigisnitind  Loeb, 
*Hu*am.  Dryer  McCaskey, 
C'harles  Louis  McKenzie, 
Wilham  Price  Marr. 
*  Joseph  O.  Mathe-wson.  jr.. 
*Ai'chibald  Stewart  Maurice, 
George  Holbrooke  Maurice. 
*James  Edgar  MiUer. 
AYiUiam  Frederick  Mylander. 
*Clinton  Ledyard  Olmsted. 
Charles  Joseph  O'lSeill, 
Nathaniel  M.  Osborne,  jr., 
Charles  "Wilham  Parkhurst, 
Duncan  ^liite  Patterson, 
John  Gates  Peck. 
*Stephen  CoUins  Potts. 
Raymond  Bernard  Ran-lolph. 
*John  Graham  Reid. 


"OrKSE. 

Residence. 

C.E., 

Elmira,  N.  Y. 

Clas., 

Belvidere,  N.  J. 

E.E., 

FaU  River,  Mass. 

A.C.. 

South  Bethlehem. 

M.E.. 

Da>i:on.  Ohio. 

M.E.. 

Plainfield,  N.  J. 

E.E., 

Scranton. 

CE.. 

Sudlersville,  Md. 

E.E.. 

Danville. 

A.C., 

Lansdale. 

A.C.. 

Pinewood,  Tenn. 

C.E.. 

Elkhom,  W.  Va. 

C.E.. 

Elmira.  y.  Y. 

E.E.. 

Augusta.  Ga. 

.M.E.. 

Heckton  Mills. 

M.E.. 

Chicago,  lU.         [:S\Y. 

C.E., 

Carthage  Landing, 

C.E., 

Tamaqua. 

A.G., 

Columbia.          [Mont. 

E.M., 

Fort  Assineboine, 

C.E., 

Binghamton,  N.  Y. 

E.E., 

Shamokin. 

E.M.. 

Augusta,  Ga. 

C.E.. 

Athens. 

C.E., 

Athens. 

M.E.," 

*  Chicago,  111. 

C.E.. 

Baltimore.  Md. 

C.E., 

Eagle,  ]S'.  Y. 

E.E., 

Washington.  D.  C. 

C.E., 

]S^orfolk,  Va. 

E.E.. 

Hammonton,  ]Sr.  J. 

M.E.. 

Philadelphia. 

C.E., 

Stow,  Mass. 

A.C., 

Altoona. 

.A.C.. 

Montclau-,  :Jn.  J. 

C.E., 

Danville. 

IS'ot  c-lear  of  conditions. 
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Francis  Evans  Richards, 

*Greorge  William  Ritchey, 

Frederick  Biittan  Sage, 

Martin  Luther  Saulsbury, 

JosejDh  A.  Schloss, 

*Armin  Schotte, 

William  Frederick  Semper 

*Alexander  Beatty  Sharpe, 

*Howard  Barry  Shipley, 

Noel  W.  Smith, 

Edward  Augustus  Soleliac, 

Gfeorge  Stern, 

AVilliam  Remick  Stinemetz 

*ThomasHarri8on  Symington,  M.  E 

*John  Taylor,  jr., 

Lewis  Esler  Troutman, 

Fred  Canover  Warman, 


Course. 

Residence. 

C.E., 

Cohimbus,  Miss. 

L.S., 

Pittsburgh. 

E.E., 

Hackensack,  N.  J. 

C.E., 

Ridgely,  Md. 

A.C., 

Elmira,  ?y^  Y. 

C.E., 

New  York  City. 

A.C., 

Philadelphia. 

E.M., 

Steubenville,  O. 

C.E., 

Baltimore,  Md. 

C.E., 

Williamsport. 

E.M., 

Allentown. 

Clas., 

Frostburg,  'Md. 

E.E., 

Washington,  D.  C. 

n,M.E., 

Baltimore,  Md. 

A.C., 

Bethlehem. 

E.E, 

Pottsville. 

C.E., 

Washington,  D.  C. 

JUNIOR   CLASS. 


Course. 

William  A.  AUgaier,  E.M., 

William  Conklin  Anderson,  E.E., 
Greo.  Washington  Scott  Baton,  E.  M. , 

Irvin  Isaac  Beinhower,  M.E., 

Thomas  Joseph  Bray,  jr.,  M.E., 

LaAvrence  Calvin  Brink,  C.E., 

Rezeau  Blanchard  Brown,  M.E., 

Emott  Davis  Buel,  C.E.. 

James  Lindsey  Burley,  C.E., 

ElKs  Buchanan  Byllesby,  A.  C. , 

William  Colwell  Carnell,  A.C., 

*Morris  Llewellyn  Cooke,  M.E., 

*Benjamin  F.  Cresson,  jr.,  C.E., 

Walter  Jules  Douglas,  C.E., 

Walter  Sewell  Dunscomb,  C.  E. , 

*  Not  clear  of  conditions. 
2 


Residexce. 
Philadelphia. 
New  York  City. 
Philadelphia. 
Steelton. 
Warren,  O. 
Trenton,  N.  J. 
Somerville,  N.  J. 
Cumbei'land,  Mfl. 
Moundsville,  W.  Va. 
Allegheny. 
Philadelphia. 
South  Bethlehem. 
Conshohocken. 
Washington,  D.  C. 
Brooklyn,  N.  Y. 
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A^s'XI'AL   REG-I5TER    OF 


Course. 
Thaddeiis  Perciral  Elmore.  C  E.. 
*T]ieodore  Grwatlimey  Empie.E.E., 
*Benjamiii  FrankJin  EausT,  E.E., 
James  Dubose  Fergus  on.  C.E., 

Robert  Ferriday.  C.E., 

*Ricliard  Daniei  Floyd,  A.  C. , 

John  Jacob  Fi-aiik.  E.E., 

LuThtT  L.  C-radd.  E.E.. 

Frank  Wiei^eman  Grlading,       M.E., 
*Mi]Ton  Bra>-ron  Gfraff,  A.  C. , 

Elwood  Ai'isTides  Gfrissinger,  E.E., 
Bayard  Gruthrie,  M.  E. . 

William  McCleery  Hall.  C.  E. . 

Fletcher  Dickerman  Hallock,E.E., 
Robei-t  Rieman  Harvey,  E.E., 

Ai-thnr  Williston  Henshaw.  E.  E. . 
Anton  To^T  He?-^e.  C.E.. 

Foster  Haven  Hilliard.  C.E., 

Bayly  Hipkins.  C.E., 

Matthias  Harry  Holz,  M.E.. 

Alfred  A.  Ho^ktz,  M.E., 

*  James  Edvrard  Hnghe-.  Clas.. 
Greo.  Washington  Hnnsicker.  A.  C, 
G-eorge  Cass  Hut  chinson,  M.  E . , 
*Charles  Boitows  Jacobs.  E.M., 
Victor  Alljert  Johnson.  E.M., 
Arthur  Bacon  Jones.  A.C.. 
Barry  Holme  Jones.  E .  M. . 
T^  m.  Harrison  Kavanangh,  M.  E. . 
Richard  Warren  Knight.  C.E.. 
*LouLS  John  Krc^ni.  A.C.. 
Claude  Averett  Langdon,  C.E., 
James  Edwin  Little,  M.E., 
Clarence  Ohver  Luckenbach.  M.E., 
Matthew  Mc Clung,  jr..  E.M., 
John  D.  McPherson,  jr.,           E.E.. 

*  Not  clear  of  conditions. 


RE-SIDEXCE. 

Elmira,  N.  Y. 
Wilmington,  N.  C. 
Bervrick. 

Wasliington.  D.  C. 
South  Bethlehem. 
Milton,  Mass. 
Columbia. 
SucUer-sville,  Md. 
Pliiladelphia. 
Glendale,  O. 
Mechardcsburg. 
Fort  Sill.  Indian  Ty. 
Lancaster. 
Plainfield,  ^\  J. 
Wilkes-Barre. 
Amherst,  Mass. 
Bethlehem. 
Sparrow's  Point,  'Md. 
Oakland,  Md. 
Pliiladelphia. 
West  Pittston. 
Philadelphia. 
AUentown. 
Sewickley. 
South  Bethlehem. 
St.  Paul,  Minn. 
Se%vickley. 
Bethlehem. 
Wi  Ihamsport . 
Camden,  X.  J. 
Plainfield,  X.  J. 
Chambersbui'g. 
Hokendauqua. 
Bethlehem. 
Knoxville,  Tenn. 
Washington,  B.C. 
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Course. 
John  Vausickle  Martenis,  M.E., 
*Walter  Henry  MiUer,  M.  E. , 

Charles  Asher  Moore,  E.E., 

Juhus  Lederer  ]S"enfeld,  E.E., 

Carl  Wm.  Frederick  ]^euffer,  C.E., 
Charles  Atwood  Newbaker,  E.E., 
Richard  Leshe  Ogden,  A.C., 

Grodwin  Ordway,  E.M., 

*  Jeremiah  Francis  O'Hearh,  C.E., 
Edward  Boteler  Passano,  M.E., 
William  Arthur  Payne,  Arch., 
Benjamin  Rush  Petrikin,  E.E., 
nVilliam  Vaughan  Pettit,  jr.,E.M., 
*William  Miller  Purman,  E.E., 
*Samuel  Neely  Riter,  M.E., 
Thomas  Charles  Roderick,  E.E., 
Frank  William  Roller,  M. E. , 
Charles  Beecher  Rutter,  E.M., 
*Clement  Clarence  Rutter,  C.E., 
Herman  Schneider,  Arch., 
Benj.  Fei'dinand  Schomberg,M.E., 
Eugene  Schwinghammer,  E.E., 
Edgar  Earnest  Seyfert,  C.E., 
George  Elwood  Shepherd,  E.E., 
Charles  Elder  Shipley,  E.E., 
Robert  Eugene  Smith,  M.E., 
Charles  Smithers,  E.E., 
^Herbert  Ridley  Stratford,  A.  C. , 
Walter  Christian  Swartz,  M.E., 
Frederick  Greorge  Sykes,  E.E., 
*,CharlesHamiltonThompson,  E.M. , 
Philip  Henry  Trout,  jr.,  E.E., 
*Orsori  William  True  worthy,  M.E., 
Clarence  Porter  Turner,  E.E., 
Charles  W.  Underwood,  E.E., 
Jacob  von  Maur,                        C.E., 

*  Not  clear  of  conditions. 


Resibence. 
South  Bethlehem. 
Osage  City,  Kan. 
Hammonton,  N.  J, 
Philadelphia. 
Scranton. 
Danville. 
Shenandoah. 
Washington,  B.C. 
Shenandoah. 
Baltimore,  Md. 
Brooklyn,  :N'.  Y. 
Lock  Haven. 
Philadelijhia. 
Washington,  D.  C. 
Pittsburgh. 
Canal  Dover,  O. 
New  York  City. 
Lansford. 
Lansford. 
Summit  Hill. 
Altoona. 

Washington,  D.  C. 
Pine  Grrove. 
Wilkes-Barre. 
Baltimore,  Md. 
West  Bethlehem. 
New  York  City. 
Jersey  City,  jST,  J. 
AUentown. 
Apponang,  R.  I. 
Berry^-ille,  Va. 
Staunton,  Va. 
Washington,  D.  C. 
Wilkes-Barre. 
Mechanicsburg. 
West  Pittston. 
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ANI^TUAIi  REGISTER  OF 


Course. 

RESIDEIfCE. 

Alonzo  Leach  Ware, 

C.E., 

Ocean  City,  N.  J. 

EdAvard  Olmstead  "Warner, 

E.E., 

Salisbury,  Conn. 

Ruel  Chaffee  Warriner, 

E.M., 

Montrose. 

*Howard  Perry  Weu% 

M.E., 

New^  York  City. 

Aubrey  Weymouth, 

C.E.,- 

Richmond,  Va. 

Thomas  WiHiam  Wilson, 

C.E., 

Harrisburg. 

Weldon  Burris  Wooden, 

C.E., 

Hampstead,  Md. 

♦Charles  Rush  Yerrick, 

M.E., 

Danville. 

Cff  ^v^V- 

• 

SOPHOMORE   CLASS. 

Course, 

Residence. 

Herman  Leon  Arbenz, 

C.E., 

Wheehng,  W.  Va. 

Chester  Terrlll  Ayres, 

E.E., 

Williamsport. 

Franklin  Baker,  jr., 

E.M., 

Philadelphia. 

Clarence  Kemble  Baldwin, 

M.E., 

Philadelphia. 

Anthony  Francis  Bannon,  jr 

•.,C.E., 

Bradford. 

John  Collinson  Barber, 

C.E., 

Conaways,  Md. 

William  Maclay  Bard, 

E.E., 

Washington,  D.  C. 

Robert  Josiah  Bartholomew,  M.E., 

Bath. 

Rollin  Calvert  Bastress, 

C.E., 

Sunbury. 

Harry  Wilber  Beach, 

M.E., 

Montrose. 

G-eorge  Beggs,  jr., 

C.E., 

Reading. 

John  Henry  Best, 

C.E., 

Mechanicsburg. 

Haldeman  Bigler, 

A.C., 

Harrisburg. 

*Ernest  Mar  Blehl, 

E.E., 

Philadelphia. 

Charles  Sumner  Bricker, 

M.E., 

Lititz. 

James  Igmery  Brooks, 

M.E., 

East  Orange,  N.  J. 

Eugene  Clare  Brown, 

E.E., 

AVashington,  D.  C. 

William  Henry  Brow  n. 

E.M., 

Yatesville. 

Walter  Turpin  Brown, 

C.E., 

CentrevUle,  Md. 

James  Hodgson  Budd, 

C.E., 

Lebanon. 

Charles  Cal\dn  Burgess, 

C.E., 

Flemington,  ]!*S.  J. 

*John  Thomas  Callaghan,jr. 

,  E.M., 

Washington,  I).  C. 

tRobert  Edes  Chetwood,  jr., 

E.E., 

Elizabeth,  N.  J. 

Francis  Lee  Castleman, 

C.E., 

Graylord,  Va. 

*  Not  clear  of  conditions. 

t  Excused. 
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Edward  Bailey  Clark, 
Norman  Frederic  Clark, 
Arthur  Stebbins  Clift, 
Edward  Perrine  Cody, 
William  Wheeler  Coleman, 
William  J.  Collier, 
Herbert  Maurice  Crawford, 
Henry  M.  S.  Cressman, 
Robert  Adriance  Da\ddson, 
*Paul  Benjamin  Davis, 
Howard  Stephen  Dech, 
Henry  I)e  Huff, 
Stanley  Chipman  de  Witt, 
James  Nelson  Dezendorf, 
James  Chambers  Dick, 
Benjamin  Irvin  Drake, 
tBeekman  n^uBarry,  jr., 
Lewis  Stokes  Duling, 
Howard  Eckfeldt, 
Alfred  Wm.  Alexander  Eden 
Stephen  Elliott, 
Edward  L.  Paison,  jr., 
Guy  Hector  Farman, 
Edward  Calvin  Ferriday, 
Walter  Ferris, 
Curtis  Bertram  Flory, 
Clarence  Richard  Fountain 
Greorge  Lane  Gabrio, 
Andres  Garza  Galtin, 
Andrew  Gallagher, 
Eduardo  x\ntonio  Giberga, 
John  Jameson  Gibson, 
Elmer  Grant  Godshalk, 
*John  Edgar  Gomery, 
Wallace  Russell  Goss, 
William  Heald  Gr  over  man, 

*  Not  clear  of  conditions, 
t  Excused. 


Course. 

Residek^ce. 

M.E., 

Columbia,  S.  C. 

E.E., 

Philadelphia. 

M.E., 

Croton  Falls,  iST.  Y. 

C.E., 

Philadelphia. 

E.M., 

Baltimore,  Md. 

C.E., 

Duncannon. 

C.E., 

Manorville. 

Clas., 

Sellersville. 

E.E., 

Northport,  L.  I. 

A.C., 

Reading. 

M.E., 

Bethlehem. 

E.E., 

Lebanon. 

E.E., 

Halifax,  N.  S. 

M.E., 

Norfolk,  Va. 

C.E., 

Brockwayville! 

E.M., 

South  Bethlehem. 

M.E., 

AVashington,  D.  C. 

C.E., 

Philadelphia. 

E.M., 

Conshohocken. 

1,  C.E., 

Brown's  Town,  Janiai 

A.C., 

Beaufort,  S.  C.        [ca 

C.E., 

Elliott,  N.  C. 

E.M., 

Westfield,  Vt. 

Clas., 

South  Bethlehem. 

M.E., 

Jennersville. 

E.E., 

Scranton. 

,  E.E., 

Good  Hope,  D.C. 

E.E., 

Hazleton. 

C.E., 

Saltiho,  Mex. 

E.E., 

South  Bethlehem. 

M.E., 

Matanzas,  Cuba. 

E.E., 

York. 

A.C., 

Lansdale. 

C.E., 

Lehighton. 

C.E., 

Union,  S.  C. 

M.E., 

Oakland,  Md. 

20 
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Frederick  Taylor  Haines, 
Thomas  Grrahain  Hamilton, 
Robert  Grraham  Hengst, 
Thomas  Lloyd  Henry, 
Howard  Samuel  Hess, 
tira  Miller  Higbee, 
*Arthur  Seward  Holman, 
William  Hopkins, 
*  Edgar  Alonzo  Houston, 
*Robert  Selden  Huse, 
William  Thomas  Hutchins, 
Drew  William  Irvine, 
Elmer  Augustus  Jacoby, 
William  Agassiz  James, 
tHenry  Scudder  Jaudon, 
Albert  Beardsley  Jessup, 
Elisha  Barton  John, 
Henry  Harrison  Jones, 
Adolph  Somers  Kappella, 
Dixon  Kautz, 
Warren  Byron  Keim, 
Leroy  Allen  Kendall, 
tHenry  Edward  Kip, 
David  Henshey  Lackey, 
William  Allen  Lambert, 
Louis  Edgar  Lannan, 
Robert  Pierce  Lentz, 
Arthur  Hughes  Lewis, 
*Grerald  Lewis, 
VanLear  Lippitt, 
Benjamin  W.  Loeb, 
tPhilip  Theodore  Lovering, 
*Grerald  Arthur  Lowe, 
*Burt  Melville  McDonald, 
*Matthew  McHugh, 
Robert  A.  McKee, 

*  Not  clear  of  conditions, 
t  Excused. 


Course. 

Residekce. 

C.E., 

Elkton,  Md. 

E.E., 

Pittsburgh. 

E.E., 

Pittsburgh. 

C.E., 

Troy,  N.  Y. 

Clas., 

Hellertown. 

C.E., 

Watsontown. 

E.E., 

Kansas  City,  Mo. 

E.E., 

Washington,  D.C. 

C.E., 

Bellvale,  N.  Y. 

E.M., 

Highland  Falls,  N.  Y. 

C.E., 

Wyoming. 

E.E., 

Columbia,  Tenn. 

Clas., 

Locust  Valley. 

E.M., 

Wilkes-Barre. 

C.E., 

Savannah,  Gra. 

E.E., 

Scranton. 

C.E., 

Bloomsburg. 

C.E., 

Reading. 

E.E., 

Philadelphia. 

L.S., 

Moweaqua,  111. 

C.E., 

Reading. 

M.E., 

Buffalo,  N.  Y. 

Arch.. 

,  Buffalo,  N.  Y. 

E.E., 

Altoona. 

Clas., 

Hellertown. 

E.E., 

Washington,  D.  C. 

M.E., 

Lehighton. 

E.M., 

Plains. 

A.C., 

Milford. 

M.E., 

Charlestown. 

A.C., 

Reading. 

E.E., 

Minneapolis,  Minn. 

E.E., 

New  York  City. 

C.E., 

Springfield,  Mass. 

A.C., 

South  Bethlehem. 

M.E., 

Towanda. 
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Fayette  Avery  McKenzie, 
Stuart  Tuttle  McKenzie, 
Norman  Peach  Massey, 
*George  Franklyn  Matteson 
Charles  Frazier  Maurice, 
Wilham  Spencer  Merrill, 
William  Alfred  Merritt, 
George  Roberts  Michenei', 
John  Samuel  Miller, 
Arthur  Elias  Morgan, 
Archibald  D.  Morris, 
Eugene  Mowlds, 
William  Spencer  Murray, 
*Harvey  Frankenfield  Nase, 
Robert  Neilson,  jr., 
Ira  Anthony  Oberly, 
Walter  R.  Okeson, 
*Eugene  Henry  Olds, 
Charles  B.  Pennell, 
*Jacob  Grrafius  Petrikin, 
James  Henry  Philips, 

*  Joseph  Philips,  jr., 
tWilbur  Orton  Polhemus, 
John  Livingston  Poultney, 
*Edward  Christopher  Price, 
Henry  Crider  Quigley, 
Homer  Austin  Reid, 
William  Reinecke,  jr. , 
Eugene  Jesse  Rights, 
Herbert  Timothy  Rights, 

*  Antonio  M.  Ros  y  Jane, 
*George  Homer  Ruggles, 
fEdmund  Monroe  Sawtelle, 
Enrique  A.  Schumann, 
Harry  Kent  Seltzer, 
John  Egbert  Shero, 

*  Not  clear  of  conditions. 
t  Excused. 


Course. 

Residence. 

Sci., 

Montrose. 

C.E., 

Montrose. 

C.E., 

Chestertown,  Md. 

,  M.E., 

Allentown. 

C.E., 

Athens. 

Clas., 

Newport,  Ky. 

.  M.E., 

Baltimore,  Md. 

E.M., 

Doylestown. 

M.E., 

Harrisburg. 

C.E., 

Wilkes-Barre. 

M.E., 

Bristol. 

C.E., 

West  Conshohocken 

E.E., 

Annapolis,  Md. 

C.E., 

Springtown. 

C.E., 

Williamsport, 

E.E., 

Bethlehem. 

C.E., 

Bethlehem. 

M.E., 

Ft.  Wayne,  Ind. 

M.E., 

Duncannon. 

Arch. 

,   Lock  Haven. 

C.E., 

Atglen. 

E.M., 

Nashville,  Tenn. 

C.E., 

Valley  Cottage,  N.Y 

M.E., 

Baltimore,  Md. 

A.C., 

Centreville,  Md. 

E.E., 

Harrisburg. 

C.E., 

Warren,  O. 

E.E., 

Louisville,  Ky. 

aE., 

Tahlequah,  Ind.  Ty. 

C.E., 

Tahlequah,  Ind.  Ty. 

M.E., 

Gruantanamo,  Cuba. 

C.E., 

Cherokee,  Iowa. 

E.E., 

Philadelphia. 

E.M., 

Santiago  de  Culia. 

C.E., 

Ephrata. 

A.C., 

Fredonia,  N.  Y. 

AXXT'iLL   REG-TSTER    OF 


*LiiTlier  D.  ShoTvalter. 
*Kobert  S.  Siegel, 
tEdwin  Harrison  Sigison. 
John  Blake  Slack. 
fRichard  Andrew  Lee  Snyder 
Edward  George  Steinnietz. 
John  Eugene  Stocker. 
Robert  Sayi'e  Taylor, 
AValter  Allison  Thacher. 
"]VaThanlel  Thui-low. 
Charles  Frederick  Townsend, 
Joseph  Boyer  Townsend, 
Fi'itz  John  Van  Benthem 

van  den  Bergh. 
George  Brinton  Van  Brunt, 
Willard  Randolph  Van  Liew, 
Everett  Pike  Van  Mater, 
Geo.  Brinkerhoff  Van  Riper. 
Charles  Henry  Vansant. 
William  TTarr. 
Heni-y  Dallam  VTebster. 
*John  Eugene  Veideman. 
Fred.  Irving  AVheeler. 
Wilham  Gvrilyin  WhiLlin. 
Harry  Amasa  AMiite. 
John  Crum  Whit  m oyer, 
Edward  Xewton  Wigfall. 
John  Marion  Wilson, 
Harold  L.  Wood. 
Hubert  Harris  Wright, 
Carlos  Tglesias, 
Frank  S.  Toung, 
Harry  Bernard  Zimmele. 

*Xot  clear  of  conditious. 
t  Excused. 


'OrESE. 

Residence. 

C.E., 

Pottstown. 

Clas.. 

Bethlehem. 

E.E.. 

Buffalo.  ^'.Y. 

E.E.. 

Paducah.  Ky. 

.  E.E.. 

Carlisle. 

E.E.. 

Philadelphia. 

Sci.. 

Bethlehem. 

Sci.. 

Bethlehem. 

C.E.. 

Moor  est  own,  N.  J. 

A.C.. 

Lancaster. 

Ai'ch. 

,  Willimantic,  Conn. 

E.E., 

Venetia. 

C.E.. 

Lyndon.  Kan. 

C.E., 

Long  Branch,  ]S^.  J. 

E.M., 

^S'eshanic,  N.  J. 

M.E., 

Washington,  P.  C. 

A.C.. 

Rutherford,  N.  J. 

C.E.. 

Eddington. 

E.E.. 

Pliiladelphia. 

M.E.. 

Baltimore,  Md. 

E.E.. 

Washington,  D.  C. 

C.E.. 

Pa^x-tucket,  R.  I. 

E.M.. 

Lansford. 

E.E.. 

Philadelphia. 

E.E.. 

Harrisburg. 

A.C., 

Philadelphia. 

C.E.. 

Hillsborough,  Md. 

A.C.. 

L'pper  Montclau-,  N.J. 

E.E., 

Cambridge.  Md. 

E.M., 

San  Jose,  Costa  Rica. 

E.M.. 

Ph^nouth  Meeting. 

A.C.. 

Bethlehem. 

Kxeu^e 
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FRESHMEN. 

William  James  Adams, 
tSaranel  Orland  Aleott, 
Juan  de  Dios  Amador, 
William  Stewart  Avars, 
Hobart  Bentley  Ayers, 
Albert  Doane  Ayres, 
Arthur  Da\dson  Badgley, 
Francis  Hoskins  Baldwin, 
Hasell  Wilson  Baldwin, 
LeA\is  Warrington  Baldwin 
Springfield  Baldwin, 
Charles  Herbert  Barker, 
Ralph  Emei-son  Barker, 
Greo.  Pomeroy  Bartholomew 
Frederic  Bartles, 
Charles  C.  W.  Bander, 
Fairfax  Bayard, 
James  George  Beach, 
Herbert  Huebener  Beck, 
Samuel  Edward  Beeler, 
Edgar  Tweedy  Belden, 
tThomas  Francis  Bell, 
tWilUam  W.  M.  Bending, 
Moriz  Bernstein, 
Warren  Joshua  Bie]>er, 
Rollin  Ashley  Blakslee, 
Daniel  William  Yost  Bliem, 
Charles  Frederick  Boers, 
Lawrence  Leander  Borden, 
tMadison  Brown  Bordley, 
lAViUiam  Lel)beus  Bosbyshell,E.E 
Benjamin  Franklin  Bossert 
Howard  Franklin  Boyer, 
Albert  Emil  Braeunlich,  jr., 
EdAvard  Elisha  Bratton, 

*  Xot  clear  of  conditions, 
t  Excused. 


Course. 

IlESIDE>-CE. 

E.E., 

Harrisburg. 

E.E., 

Mt.  Holly. 

M.E., 

Panama,  IT.  S.  Col. 

M.E., 

Wilkes-Barre. 

M.E., 

Westerly,  R.  I. 

C.E., 

Williamsport. 

E.E., 

Bethlehem. 

E.E., 

Atlantic  City,  N.  J. 

E.E., 

Rochester,  N.  Y. 

,   E.E., 

Waterbury,  Md. 

E.E., 

Baltimore,  Md. 

E.E., 

Marant  Bay,  Jamaica 

E.E., 

Philadelphia. 

,  E.E., 

Jeanesville. 

E.E., 

Williamsport. 

E.E., 

Rheims,  N.  Y. 

C.E., 

Washington,  D.  C. 

Arch. 

Apalachin,  N.  Y. 

A.C., 

Lititz. 

M.E., 

HagerstoAvn,  Md. 

C.E., 

Stamford,  Conn. 

M.E., 

Shenandoah. 

C.E., 

Philadelphia. 

C.E., 

Philadelphia. 

Clas., 

Bethlehem. 

E.E., 

Weatherly. 

C.E., 

Pottstown. 

E.E., 

Bethlehem. 

C.E., 

Fall  River,  Mass. 

E.E., 

Centreville,  Md. 

11,E.E., 

Philadelphia. 

,  C.E., 

Phoenixville. 

Sci., 

Springtown. 

M.E., 

Hammondsport,  X.Y. 

C.E., 

Lewistown. 
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ANNUAL  REaiSTER  OF 


Frank  Shepard  Broiner, 
Daniel  John  Broughal, 
Walter  Everette  Brown, 
Maximilian  Joseph  Bucher, 
John  Buckland, 
Greorge  Buckman, 
George  Amandus  Buvinger, 
Robert  Berdell  Cable,  jr., 
Edgar  Carbonne  y  Reyes, 
Aaron  Beaumont  Carpenter 
Malcolm  Carrington, 
*Amado  Cavazos(h), 
Townsend  Button  Clarke, 
tBeWitt  Clinton, 
Edgar  Thomas  Conley, 
George  Henry  Cox,  jr., 
Frank  Hearne  Crockard, 
Eckley  SamuelCunningham 
Frederic  Allyn  Daboll, 
Charles  Stanley  Davis, 
Eckford  Craven  DeKay, 
Samuel  Moses  Dessauer, 
William  Carter  Dickerman, 
Patrick  Edward  Dinan, 
Louis  Diven, 

George  Armstrong  Dornin, 
Earle  Billings  Douglass, 
*Henry  John  Downs, 
Frank  Oliver  Dufour, 
Edward  Miall  Durham,  jr., 
Edward  Hiram  Dutcher,  jr.. 
Timothy  Sharpe  Eden, 
George  Ramsey  Enscoe, 
William  Alvin  Evans, 
tLouis  Oscar  Fanck, 
Francis  Edward  Fenner,  jr., 
*  Not  clear  of  conditions, 
t  Excused. 


Cour.se. 

Kesidekce. 

M.E., 

Schwenks^dlie. 

A.C., 

South  Betlilehem. 

E.E., 

Stamford,  Conn. 

A.C., 

Columbia. 

C.E., 

Hokendauqua. 

E.E., 

Penn  Valley. 

M.E., 

Dayton,  O. 

M.E., 

Bethlehem. 

M.E., 

Havana,  Cuba. 

,  E.E., 

Avondale. 

E.E., 

Richmond,  Va. 

M.E., 

Saltillo,  Mex. 

M.E., 

Buffalo,  N.  Y. 

M.E., 

Buffalo,  N.  Y. 

M.E., 

FairlandP.O.,  Md. 

E.E., 

Towanda. 

C.E., 

Benwood,  W.  Va. 

,  M.E., 

Drifton. 

C.E., 

Plainfield,  ]N\J. 

E.M., 

Reynoldsville. 

C.E., 

New  York  City. 

Arch. 

,  Montrose. 

M.E., 

Milton. 

A.C., 

South  Bethlehem. 

E.E., 

Elmira,  N.  Y. 

M.E., 

Norfolk,  Va. 

M.E., 

Allentown. 

Arch., 

,    Steelton. 

C.E., 

Mitchellsville,  Md. 

C.E., 

Vicksburg,  Miss. 

,  M.E., 

Bridgeport,  Conn. 

E.E., 

Brown's  Town,  Jamai- 

C.E., 

BennettP.O.           [ca. 

E.M., 

Summit  Hill. 

C.E., 

Lockport,  N.Y. 

A.C., 

South  Bethlehem. 
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Course, 

Luis  Fernandez,  C.  E. , 

Charles  Victor  Ferriday,  M.E., 
Charles  Albert  Andrew  Fink,  M.E., 

Adolph  Frey,  E.M., 

*  James  Gallagher,  E.E., 
Thomas  Joseph  Grannon,  M.E., 
James  Bro^Ti  Given,  E.E., 
Harding  Murdoch  Gow,  E.E., 
John  Savage  Graff,  E.M., 
William  Morris  Greenwood,  E.E., 
John  Lewis  Gross,  M.E., 
David  Hah,  C.E., 
Charles  Edwin  Hammond,  C.E., 
Wilham  Thomas  Hanly,  C.E., 
Albert  Wilfred  Harned,  M.E., 
Arthur  Wellesly  Hazel,  E .E ., 
Howard  Drysdale  Hess,  M.E., 
Berry  Hiss,  A.C., 
Edward  Eugene  Holeman,  E.E., 
Norman  M.  Holmes,  C.E., 
Ross  Nathaniel  Hood,  E.E., 
Oliver  Zell  Howard,  M.E., 
tWalt  er  Ho  ward,  M.  E. , 
*Robert  Parsons  Howell,  C.E., 
Garrett  Hulst,  E.M., 
James  Madison  Jackson,  M.E., 
AVilham  Steell  Jackson,  E.E., 
Victor  Emanuel  Jacot,  A.C., 
Harvey  B.  Johnson,  A.C., 
Edward  Joseph  Kehoe,  E.E., 
*Peter  Martin  Keller,  A.C., 
tVictor  Witmer  Kline,  C.E., 
Robert  Edmn  Kresge,  A,  C. , 
Edward  John  Kuhns,  A.C., 
Robert  Edward  Laramy,  Clas., 
Ernest  Tisdel  Lefevre,  E.M., 

*  Not  clear  of  conditions, 
t  Excused. 


Residence. 
San  Jose,  Costa  Rica. 
South  Bethlehem. 
Yonkers,  N.  T. 
Pittsburgh. 
South  Bethlehem. 
South  Bethlehem,\ 
Carlisle.  \ 

Washington. 
Williamsport. 
Bethlehem. 
Allentown. 
Fayetteville,  Tenn. 
Geneva,  N.  Y. 
Philadelphia. 
Philadelphia. 
Philadelphia. 
Philadelphia. 
East  Orange,  X.  J. 
Mt.  HoUy,  N.  J. 
Stroudsburg. 
Duncannon. 
Hagerstown,  Md. 
Hagerstown,  Md. 
Blairstown,  N.  J. 
Rapid  City,  S.  D. 
Parkersburg,  W.  Va. 
Duncannon. 
South  Bethlehem. 
South  Bethlehem. 
South  Bethlehem. 
Palmyra,  N.  J. 
Lockport,  N.  Y. 
South  Bethlehem. 
Leliighton. 
Bethlehem. 
Panama,  U.S.  Col, 
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A:S'XUAIy  REGISTER  OF 


John  G-eorge  Lehman. 
Telford  Le\Yis, 

Ohver  CharlesLiehTenwahier 
AVilham  Cleaver  Lindo, 
t  John  Thomas  Little, 
Charles  Victor  Li\i.ngston. 
Bruce  Emerson  Loomis, 
Caleb  Wheeler  Lord, 
Charles  Frederick  Loshe. 
Hasbrouek  L.  Ludlum. 
Clifford  Sherron  MacCalla. 
Lee  Holmes  Marshall. 
James  Gfordon  Mason. 
Victor  Emanuel  Masson. 
Richard  Everard  Meade, 
Esteban  Angel  Mercenario. 
Edward  William^son  Miller. 
Elmer  Wesley  MlTchell.     . 
Barry  Mohun. 
Charles  Ho^Yard  Morgan. 
*William  Hitz  Mussey, 
John  Henry  Myers. 
tEllicott  McConnell, 
Daniel  Francis  McKee. 
Hugh  Xevins, 
Franklin  Oberly, 
Charles  Heniy  Olmsted. 
Louis  Atwell  Olney. 
John  O'ReiUy, 
Miles  Hallacker  Orth, 
Horace  Lucius  Palmer, 
Harry  Richards  Peck. 
Charles  Warren  Pettit. 
("xeorge  Samuel  Post. 
GrodAvin  Hall  Powell. 
Paul  Powers, 

*Not  clear  of  conditions. 
t  Excused. 


"OrESE. 

Residence. 

M.E.. 

Bethlehem. 

E.M., 

Blairs^-ille. 

.  E.E.. 

Haafsville. 

C.E.. 

Watson^-ille,  Jamaica. 

A.C.. 

Hokendauqua. 

E.E.. 

Kingston,  N.  Y. 

E.E.. 

Wilkes-Barre. 

M.E.. 

Lebanon. 

E.E.. 

Stamford,  Conn. 

E.E., 

Pompton,  ]S^.  J. 

E.E.. 

Philadelphia. 

M.E.. 

Allegheny. 

E.M., 

West  Pittston. 

A.C., 

Hammondsport,  ]1^.  T. 

E.M.. 

Birmingham,  Ala. 

M.E.. 

Vera  Cruz,  Mex. 

E.M.. 

Bethlehem. 

C.E.. 

Fall  River,  Mass. 

C.E.. 

Washington,  D.  C. 

E.E.. 

Maxatawny. 

E.E., 

Washington,  D.  C. 

C.E., 

Lewistown. 

M.E., 

Philadelphia. 

E.M.. 

Bethlehem. 

C.E.. 

Hokendauciua. 

E.E., 

Bethlehem. 

E.E.. 

East  Hartford,  Conn. 

A.C., 

Pro^ddence,  R.  I. 

A.C.. 

South  Bethlehem. 

C.E.. 

Williamsport. 

C.E.. 

Frenchtown,  X.  J. 

M.E.. 

Scranton. 

C.E.. 

Elmira,  X.  Y. 

A.C.. 

Wilkes-Barre. 

E.M.. 

Llanidloes,  Wales. 

A.C., 

Youngstown,  O. 
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Morris  Havens  Putnam, 
Samuel  Jackson  Randall, 
James  Lee  Rankin,  jr., 
Henry  Paul  Reed, 
Charles  Edward  Remaly, 
John  David  Richards, 
Chester  Dawson  Richmond, 
fHarold  Chase  Ridgely, 
*Greorge  Brydges  Rodney, 
Henry  Felthousen  Russell, 
Auguste  Leopold  Saltzman, 
Charles  Fred  Sanders, 
Joseph  Israel  Seigfried, 
John  Cornelius  Sesser, 
Gwynne  Harris  Sharrer, 
Arthur  Yeager  Shepherd, 
John  Leefe  Sheppard,  jr., 
Henry  Shriver,  jr., 
*Joseph  Henry  Siegel, 
John  Thomas  Simpson, 
Jonathan  EdAvard  Slade, 
Antes  Latrobe  Snyder, 
Norman  Alexander  Speirs, 
Harvey  Wilson  Sprague, 
Ahdn  Riegel  Sterner, 
Ambrose  B.  Strickler, 
Edward  Ernest  Taylor, 
William  Bailey  Taylor, 
John  Williams  Thomas, 
John  Augustus  Thomson, 
Columbus  William  Thorn, 
fEdward  Coppee  Thurston, 
Joseph  Wharton  Thurston, 
Alfred  Dana  Tidball, 
William  Tidball, 
*Curtis  Edwards  Trafton, 

*Not  clear  of  conditions, 
t  Excused. 


Course. 

Residence. 

E.E., 

Tioga. 

E.E., 

Philadelphia. 

E.E., 

Savannah,  Gra. 

E.E., 

'Ne^v  London,  Conn. 

E.E., 

Moorestown. 

C.E., 

Columbus,  Miss. 

E.E., 

Chattanooga,  Tenn. 

E.E., 

Annapolis,  Md. 

C.E., 

NeAv  Castle,  Del. 

M.E., 

Buffalo,  N.  T. 

C.E., 

Plainfield,  N.  J. 

C.E., 

Kutztown. 

A.C., 

South  Bethlehem. 

C.E., 

Saint  Joseph,  Mich. 

E.E, 

Westminster,  Md. 

M.E., 

Wilkes-Barre. 

M.E, 

Charleston,  S.  C. 

M.E., 

Cumberland,  Md. 

E.M., 

Salt  Lake  City,  Utah 

Arch. 

,  Kittanning. 

C.E., 

Chicago,  111. 

C.E., 

BlairsA-ille. 

E.E., 

Bethlehem. 

M.E., 

Bethlehem. 

E.E., 

Bethlehem. 

M.E., 

WaATiesboro. 

M.E., 

Ft.  Wayne,  Ind. 

E.E., 

Bethlehem. 

E.E., 

Hokendauqua. 

E.M., 

Summit  Point,  W.Va 

C.E., 

Washington,  D.C. 

E.M., 

South  Bethlehem. 

Clas., 

South  Bethlehem. 

E.E., 

New  York  City. 

E.E., 

New  York  City. 

E.E., 

Fall  River,  Mass. 
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AZy-XUAL  REC-flSTER   OF 


Harry  Conklin  Triiiij. 
*A\'i]liam  EclTvardUnilerwo 
]S'icanor  A'aldez.  jr.. 
Charles  Parker  Wagrjiier. 
John  Scofielcl  ATahace. 
Clart-iic-e  Earl  AVeaver. 
Frank  Thomas  AVt- ijf-r. 
Harry  Edgar  ^Vheir-ler. 
David  Sheiljley  AVert. 
'Henry  Creil  W^hiiaker. 
Allan  Hart  AVhitlng. 
Da^-id  "VViUiam  AVilson.  jr.. 
Jrihn  -Mjuv^  AYil^.:)^i. 
Jay  R.:.l.-rT.  AVil^..n. 
AiThur  Eomain  WoniraTh. 
G-eorge  Fred.  Y.  "Womrarh 
Alfred  Mahlon  Worr^tall. 
George  Li"\-ing«Ton  Tate.-. 
Ignacio  Maria  Zertiiche. 

*Not  clear  of  conditions. 


CorK.sE. 

Residence, 

M.E., 

Millerton,  ]^.  T. 

:Od,E.E., 

Lancaster. 

M.E.. 

N.  Laredo,  Mexico. 

C.E.. 

PhceniT^lUe. 

E.M.. 

]S^ew  Castle. 

M.E.. 

Bradford. 

E.E,. 

Pequea. 

A.C. 

Birmingham.  Ala. 

E.E.. 

Carlisle. 

Al.E.. 

Wheeling,  "\\ .  Va. 

E.E.. 

]^ew  York  City. 

Arch.. 

Brooklyn,  N.Y'. 

C.E.. 

New  Castle,  Pel. 

E.E.. 

Bethlehem. 

,      ALE.. 

P.i.tts^ihe. 

..     E.E.. 

Potts\-iUe. 

E.E.. 

MillTille,  N.  J. 

E.E.. 

Carlisle. 

E.M.. 

Matehuala,  Mexico. 

SPECIAL  STUDENTS. 


CpCESE. 

Samuel  AYiUiam  BrLscoe,  E.M., 

AYiUiam  Jaool;>  Hiss.  jr..  E.E.. 

r-feorge  Liller  Landi^.  C.E.. 

William  Sprague  Maharg.  A.C. 

Robert  Melvin  Taideton,  E. M. . 

John  Moore  Van  Cleve,  E.  E. . 

Abelardo  Velasco,  C.  E. , 

Fi-ank  Shiiver  West,  A.C, 


Residence. 
Baltimore,  Md. 

East  Orange,  ]S'.  J. 

Lanchs  Valley. 

Bethlehem. 

Baltimore.  Md. 

Sewickley. 

City  of  Mexico,  Mex. 

PhiladeliDhia. 
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SUMMARY  OF  STUDENTS  BY  STATES. 

Vermont,    ----------  1 

Massachusetts,      -        -        -        -        -        -        -        -        -10 

Rhode  Island,  _-_-_---  5 

Connecticut,  ---------8 

New  York,  -___-_-_-         54 

New  Jersey,  --.------36 

Pennsylvania,  ---------        288 

Delaware,      ----------2 

Maryland,  -        .        _  .        _        -        -        -         41 

District  of  Columbia,  -        -        -        -    25 

Virginia,     ----------  8 

West  Virginia,  _        -        -        _      7 

North  Carolina,         --------  2 

South  Carolina,    ---------      4: 

Greorgia,     ----------  6 

Alabama,        -        -        ---        -        -        -        -        -        -3 

Mississippi,         _-____---  4 

Kentucky,      ----------      3 

Tennessee,  ---------  6 

Ohio,       -----------      9 

Indiana,     ----------  2 

Illinois,  -_---__-_-      5 

Michigan,  ---------  l 

Minnesota,     ----------      4: 

Iowa,  ---_--__,,  1 
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Missouri,         -----__.        __1 

Kansas,      ----------  2 

South  Dakota,      -        -        -        -        -        -        -        -        -  1 

Montana.    ----------  1 

California.      ----------  2 

Utah.  -----------  1 

Indian  Territory,          --------  3 

Nova  Scotia,      ---------  l 

Mexico,  ----------5 

Cuba.          ----------  5 

Jamaica,         ----------  4l 

Porto  Rico,         ---------  1 

Central  America,           --------  2 

r.  S.  of  Colombia,            -------  3 

Wales.     -----------  1 

Japan,        -------                --  1 
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SUMMARY   OF  STUDENTS  BY  CLASSES  AND 
COURSES. 


i 

o 
z 

H 

o 

3 

i 
1 

1 

23 

h3 

i 
< 

1 

Classical, 

i 

3 

1 

7 

3 



18 

Latin-Scientific, 

1 

1 



1 

— 



3 

Science  and  Letters 

,     1 

1 

— 

3 

1 



6 

Civil  Engineering, 

8 

26 

21: 

52 
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2 

11 

25 

40 

65 

2 

145 

Analytical  Chem., 

7 

11 

9 

14 

19 

2 

62 

Architecture, 

2 

— 

o 

3 

5 

— 

12 

Totals, 

39 

65 

95 

164 

-  198 

8 

569 

32  AJ!fNUAL   REGISTER  OP 


THE    LEHIGH    UNIVERSITY, 


ORIGIN. 
The  Hon.  Asa  Packer,  of  Mauch  Chunk,  during  the 
year  1865,  appropriated  the  sum  of  f  500, 000,  to  Avhich  he 
added  one  hundred  and  fifteen  acres  of  land  in  South  Betli- 
lehem,  to  establish  an  educational  institution  in  the  rich 
and  beautiful  Valley  of  the  Lehigh.  From  this  founda- 
tion rose  The  Lehigh  Ujstiversity,  incorporated  by  the 
Legislature  of  Pennsylvania  in  1866.  In  addition  to  these 
gifts,  made  during  his  lifetime,  Judge  Packer  by  his  last 
will  secured  to  the  University  an  endowment  of  $1,500,000, 
and  to  the  University  Library  one  of  $500,000. 

DESIGN. 
The  original  object  of  Judge  Packer  was  to  afford  the 
young  men  of  the  Lehigh  Valley  a  complete  education, 
technical,  literary,  and  scientific,  for  those  professions  repre- 
sented in  the  development  of  the  peculiar  resources  of  the 
surrounding  region.  In  furtherance  of  this  purpose  in- 
struction is  liberally  provided  in  Civil,  Mechanical,  Mining, 
and  Electrical  Engineering,  Chemistry,  Metallurgy,  Archi- 
tecture, and  in  all  needful  collateral  studies.  A  School  of 
General  Literature  is  also  established  and  thoroughly 
equipped,  with  three  departments,  called  respectively  the 
Classical,  the  Latin- Scientific,  and  that  of  Science  and 
Letters.  These  departments  are  kept  up  to  the  standard, 
and  the  requhements  for  entrance  are  the  same  as  those 
of  our  best  Classical  and  Literary  institutions. 

TUITION. 
The  following  charges  are  made  for  tuition  : 
For  students  in  the  Technical  courses,  $100  per  annum, 
— $40  for  the  first  term,  $60  for  the  second  term ;  for  stu- 


THE   LEHiaH  UNIVERSITY.  33 

dents  in  the  school  of  Greneral  Literature,  $60  per  annum, 
—$25  for  the  first  term,  $35  for  the  second  term. 

These  fees  include  all  tuition,  with  the  use  of  the  Library 
and  Grymnasium,  but  the  student  is  charged  for  materials 
and  apparatus  consumed  in  the  Laboratories. 

The  Trustees  have  placed  at  the  disposal  of  the  Faculty  a 
number  of  free  scholarships,  to  be  awarded  to  applicants 
of  good  moral  character  who  shall  pass  the  entrance  ex- 
aminations creditably,  and  who  for  other  cause  shall  be 
regarded  as  worthy  by  the  Facult^^ 

Applications  for  these  free  scholarships  should  be  made 
to  the  President  of  the  University. 

All  fees  for  tuition  are  payable  to  the  Treasurer  of  the 
University  within  thirty  days  after  the  opening  of  the 
term. 

PUBLIC  WORSHIP. 

Prayers  are  held  in  the  Packer  Memorial  Church  of  the 
University  every  morning  and  all  students  are  required  to 
be  present. 

Di\ine  service  is  held  every  Sunday  morning  in  the 
church.  The  service  is  according  to  the  forms  of  the 
Protestant  Episcopal  Church,  under  whose  auspices  the 
University  was  placed  by  its  Founder.  Attendance  is  re- 
quired of  every  student,  except  in  case  of  those  connected 
with  other  religious  bodies,  to  whom  the  President  will 
grant  permission  at  the  beginning  of  each  term  (if  request- 
ed by  the  parent  or  guardian,  or  by  the  student  himself  if 
he  be  21  years  of  age)  to  attend  during  that  term  the  i^lace 
of  worship  of  the  body  with  which  he  is  connected,  where 
attendance  on  Sunday  morning  will  be  required. 

SITE. 
The  situation  of  the  institution  is  healthful  and  beauti- 
ful.    The  region  is  famous  for  its  railway  and  manufactur- 
ing enterprises;  it  possesses  some  of  the  richest  iron  and 
coal  mines  in  our  land,  and  thus  gives  the  students  rare 
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facilities  for  confii-ming  the  teachings  of  the  recitation 
room  by  the  observation  of  the  eye. 

The  University  buildings  are  about  a  half-mile  from  the 
depot,  at  the  junction  of  the  Lehigh  Valley  and  North 
Pennsylvania  Railroads.  New  York  is  ninety-two  and 
Philadelphia  fifty-seven  miles  distant. 

BUILDINGS. 
PACKER    HALL, 

named  after  the  Founder,  stands  seven  hundred  feet  back 
of  Packer  Avenue,  at  the  base  of  the  South  Mountain.  It 
is  built  of  stone,  and  contains  lecture  and  recitation 
rooms,  the  drawing  rooms,  and  the  museum  of  geology 
and  natural  history. 

THE  CHEMICAL  LABORATORY 

is  thoroughly  fire-proof,  is  built  of  sandstone,  and  is  219 
feet  in  length  by  44  in  width. 

There  are  two  principal  stories  and  a  basement.  The 
upper  floor  is  occupied  by  the  quantitative  and  the  qualita- 
tive chemical  laboratories,  the  former  accommodating  48 
and  the  latter  84  students.  These  rooms  are  22  feet  in 
height,  and  are  well  lighted  and  ventilated.  A  laboratory 
for  industrial  chemistry  and  the  supply  room  are  also  on 
this  floor. 

The  first  floor  contains  a  large  lecture  room,  a  recitation 
room,  a  chemical  museum,  and  laboratories  for  organic, 
physiological,  agricultural,  and  sanitary  chemistry. 

In  the  basement  is  the  large  laboratory  for  the  furnace 
assay  of  ores  and  a  well  appointed  laboratory  for  gas 
analysis,  also  rooms  containing  the  apparatus  for  several 
processes  in  industrial  chemistry,  the  engine  and  air-pump 
for  vacuum  filtration,  a  store  room,  and  the  toilet. 

A  photographic  laboratory  is  located  in  the  third  story  of 
the  central  portion  of  the  building. 

THE  METALLURGICAL  LABORATORY 

contains  a  lecture  room,  a  blowpipe  laboratory  for  class 
instruction  in  blowpipe  analysis  and  in  the  practical  deter- 
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mination  of  crystals  and  minerals,  a  museum  for  mineral- 
ogical  and  metallurgical  collections,  a  mineralogical  labora- 
tory provided  with  a  Fuess  reflecting  goniometer,  a 
polariscope,  a  Gfroth's  "universal  apparat,"  and  a  Rosen- 
l)uscli  polarizing  microscope,  a  dry  laboratory  provided 
with  furnaces  for  solid  fuel  and  for  gas  with  natural  draught 
and  with  blast,  and  a  wet  laboratory  for  ordinary  anahi:ical  ^ 
work.  It  is  arranged  for  the  instruction  of  classes  in  the 
courses  of  mineralogy,  metallurgy,  and  blowpipe  analysis 
of  the  regular  curriculum,  and  to  afford  facilities  to  a 
limited  number  of  advanced  students  for  familiarizing 
themselves  with  the  methods  of  measurement  and  research 
employed  in  mineralogy  and  metallurgy,  and  for  conducting 
original  investigations  in  these  departments  of  science. 

THE  PHYSICAL  LABORATORY 

has  been  much  enlarged.  In  addition  to  the  thi*ee-story 
building  which  formerly  constituted  the  laboratory,  it  now 
comprises  Christinas  Hall,  Avhich  has  been  almost  entirely 
devoted  to  this  purpose.  In  the  original  building  a  large 
lecture-room  with  a  seating  capacity  of  150  occupies  a  por- 
tion of  the  second  and  third  floors.  The  lower  floor  is  de- 
voted to  the  use  of  the  students  in  electricity.  A  large 
room  nearly  40  feet  square  forms  the  main  Electrical  La- 
boratoi-y.  There  are  smaller  rooms  for  photometric  and 
spectroscopic  work ;  also  private  laboratories  for  instruc- 
tors, recitation,  reading,  balance  apparatus,  and  engine- 
rooms.  On  this  floor  a  12-horse  power  high  speed  engine 
supplies  the  power  for  the  dynamos.  In  the  cellar  are  a 
work-shop,  battery,  and  store-rooms. 

In  Christmas  Hall  two  large  rooms  have  been  fitted  up 
as  laboratories  for  the  use  of  the  Sophomore  and  Junior 
Class  in  the  Electrical  Engineering  course.  They  are 
equipped  for  work  in  Mechanics,  Heat,  and  Magnetism. 
The  tower  and  room  in  the  east  end  of  Christmas  Hall  are 
used  as  a  Meteorological  Observatory. 

The  equipment  of  the  Electrical  Laboratory  has  of  late 
been  very  greatly  increased.  Several  complete  electric 
light  plants  have  been  put  up  in  the  building,  representing 
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some  of  the  best  known  systems  in  the  conntiy.  A  Richter 
macliine  suppUes  r^'o  systems  of  lights,  one  of  4  arc,  the 
other  of  25  incandescent  lamps.  There  is  a  Thomson- 
Houston  plant,  with  arc  lamps  (single  and  double),  incan- 
descent lamiDs.  wall-controller,  etc.,  forming  a  complete 
outfit  of  this  system.  Also  an  Edison  shunt-wound  dATiamo 
of  the  latest  style  has  been  obtamed,  running  20  incandes- 
cent lamps,  with  all  the  equipments,  regulator,  ammeter, 
pressure  indicator,  etc.  The  alternator  class  of  machines  is 
represented  by  a  Westinghouse  Pony  Alternator,  Aivith  15 
lamps.  Part  of  these  lamps  are  run  by  means  of  a  West- 
inghouse  converter.  A  small  De  Merit  en's  machine  supplies 
the  current  for  the  field  of  the  alternator.  The  Depart- 
ment has  also  a  TVenstrom  40-hght  machine,  an  Edison 
1-horse  power  motor,  and  a  "Novelty  Electric  Motor." 

The  wiring  of  the  electric  hght  plants  has  been  so  ar- 
ranged that  some  of  the  lamps  of  each  are  available  in  the 
photometric  rooms  for  tests  of  different  kinds. 

THE  NEW  PHYSICAL  LABORATORY. 

This  LaV)oratory.  now  in  process  of  erection,  it  is  hoped, 
^'i'ill  be  ready  for  occupancy  by  the  oi3ening  of  the  next 
collegiate  year.  The  btiilding  is  of  stone,  235  feet  in  length, 
and  4  stories  in  height.  The  first  or  ground  floor  is  devoted 
to  electrical  work.  It  contains  a  large  dynamo  room,  ^vith 
the  engine,  dynamos,  andmotoi-s,  ^vithaU  then- appliances: 
battery,  balance,  calorimetric  rooms  and  workshops.  The 
eastern  part  of  this  story  has  been  carefully  arranged  for 
dehcate  work.  The  use  of  iron  has  been  avoided ;  the  gas 
and  steam  mains  and  pipes,  radiators,  etc.,  are  all  of  brass. 
In  this  section  are  seven  special  rooms  for  investigations  of 
the  magnetic-  proxDerties  of  iron  and  original  research.  A 
hall  over  200  feet  in  length  can  be  darkened  and  utilized  for 
long  range  Avork  in  testing  lamiDS.  Under  this  floor  is  the 
"cave"  or  even  temperature  room,  completely  enclosed 
Avith  solid  stone  masonry.  On  this  and  the  other  3  floors 
are  private  laboratories,  store  and  apijaratus  rooms,  and 
offices  for  iustructors. 
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The  second  story  contains  the  main  Electrical  Labora- 
tory, 56  by  44  feet ;  the  Mechanical  Laboratory,  60  by  44 
feet,  Avith  tables  for  80  students,  the  Library,  a  time  and 
two  balance  rooms,  with  floors  resting  on  solid  stone  arches. 

On  the  third  floor  is  a  public  hall,  70  by  44  feet,  for  ex- 
aminations ;  also  the  professor's  lecture  room,  40  by  44  feet, 
with  private  laboratories,  etc. 

On  the  fourth  floor  in  the  west  wing  are  two  recitation 
rooms  for  the  instructors,  40  by  18  feet,  and  the  Heat 
Laboratory,  44  feet  square,  with  tables  for  72  persons.  On 
the  east  side  is  the  Light  Laboratory.  This  contains  one 
room  with  tables  for  40  persons,  and  10  smaller  dark  rooms, 
each  of  which  can  be  di^dded  into  two  parts.  Besides 
these  are  2  photograiDhic  dark  rooms,  8  by  28  feet,  each 
with  all  the  necessary  equipments. 

The  tower,  which  is  devoted  to  meteorological  purposes, 
has  two  stories  of  one  room  each,  16  by  21  feet,  with  a  vane 
room  above.  Besides  these  there  are  several  small  rooms 
for  special  purposes  scattered  among  the  four  floors. 

The  tendency  in  the  latest  and  best  Physical  Labora- 
tories is  towards  a  larger  number  of  smaller  rooms,  rather 
than  to  a  few  large  rooms.  It  will  be  seen  from  this  de- 
scription that  the  advantages  of  this  plan  have  been  gained 
by  the  many  smaller  rooms  that  exist,  while  for  general 
work  the  larger  halls  are  provided. 

Three  staircases  at  the  middle  and  the  two  ends  of  the 
building  afford  ample  means  of  entrance  and  egress, 

THE  SAYRE  OBSERVATORY. 

Near  Brodhead  Avenue  is  the  Sa\T."e  Observatory,  the 
gift  of  Robert  H.  Sayre,  Esq.,  of  South  Bethlehem,  con 
taining  an  equatorial  and  a  zenith  telescope,  transit  instru- 
ment, and  astronomical  clock. 

THE  UNIVERSITY  LIBRARY. 

To  the  east  of  Packer  Hall  is  the  University  Library, 
erected  by  the  Founder  in  memory  of  Mrs.  Lucy  Packer 
Linderman,  his  daughter. 
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THE  GYMNASIUM 
is  a  handsome  and  spacious  structui-e,  built  and  equipped 
with  the  utmost  thoroughness.  It  is  furnished  with  the 
best  patterns  of  gymnastic  apparatus,  besides  Dr.  Sargent's 
system  of  developing  appliances.  It  is  provided  with  hot 
and  cold  water ;  tub,  sponge,  and  shower  baths,  and  389 
clothes  closets.  'Opportunities  for  recreation  and  amuse- 
ment are  provided  in  the  bowling  alleys.  It  is  under  the 
immediate  care  of  a  skilled  and  competent  Director. 

All  students  are  required  to  undergo  a  physical  examin- 
ation before  being  allowed  the  use  of  the  Gymnasium,  and 
this  examination  will  be  repeated  once  each  year  during 
their  stay  at  the  University.  The  proper  exercise  is  pre- 
scribed and  is  required  of  every  student.  These  regula- 
tions are  designed  to  promote  the  harmonious,  symmetrical 
development  of  the  individual  student. 

EXPENSES. 

Books,  materials,  paper,  pencils,  materials  used  in  the 
chemical  laboratories,  and  drawing  instruments  are  fur- 
nished by  the  student.  Materials  consumed  in  the  chem- 
ical laboratories  can  be  obtained  from  the  University,  their 
value  being  covered  by  a  deposit  made  at  the  opening  of 
that  term  in  which  the  laboratory  work  is  to  l)e  done. 

Rooms  and  board  can  not  be  had  in  University  buildings, 
but  can  readily  be  obtained  in  many  private  houses. 

The  following  is  an  estimate  of  the  necessary  expenses 
for  the  collegiate  year,  clothing  and  traveling  not  included  : 

Tuition, $100     $100 

Board  for  40  weeks,    .        .        .        from  160  to   200 
Room-rent,  with  fuel  and  lights     .  40  "      80 

Care  of  room  and  use  of  furniture,     .  5  "      20 

Washing  and  incidentals,        .        .        .    20  "      40 
Books,  stationery,  etc.,  .        .        .        25  "      50 

Total, $350  to  $490 

(In  the  case  of  students  in  the  School  of  General  Literature,  the 
totals  will  be  $310  to  $450.) 

Note. — If  clubs  be  formed  the  cost  of  board  need  not  ex- 
ceed $3.50  per  week. 


ADMISSIOX   OF  STUDENTS.  39 


ADMISSION  OF  STUDENTS. 

The  Register  is  intended  to  give  all  necessary  information 
concerning  the  admission  of  students.  Aijplication  may 
be  made  to  the  Pi-esident  of  the  University  if  information 
is  desired  which  is  not  given  in  the  Register. 

DATE  OF  EXAMINATIONS. 

Examinations  for  admission  to  the  University  are  held  at 
the  opening  of  each  term,  and  also  in  June  at  the  close  of 
the  academic  year. 

The  examinations  for  1893  will  be  on  Tuesday  and  Wed- 
nesday, January  10  and  11,  for  admission  to  the  second 
term ;  on  Thursday,  Friday  and  Saturday,  June  22,  23  and 
24:,  and  on  Saturday,  Monday  and  Tuesday,  September  9, 
11  and  12,  for  admission  to  the  first  term.  No  other  exam- 
inations for  entrance  will  be  held,  except  for  good  cause, 
and  all  applicants  must  be  in  attendance  at  9  o'clock  on  the 
morning  of  the  first  day. 

The  examinations  are  held  in  the  follomng  order  : 

i^iVsi  i)ai/.— English,  9  A.M.;  Arithmetic,  11  x\.M.;  Physics, 
2  P.M.;  Latin  and  Roman  History,  2  P.M. 

Second  Day. — Greometry,  8.30  A.M.;  Physical  Geography, 
11.30  A.M.;  Geography,  3  P.M.;  United  States  History,  4 
P.M. 

Third  Day.— AXgehrsu,  8.30  A.M.;  Greek  and  Greek  History, 
2  P.M. 

The  schedules  of  examinations  for  aj)plicants  for  admis- 
sion to  the  Freshman  Class  at  the  beginning  of  the  second 
term  and  to  the  Sophomore  Class  at  the  beginning  of  the 
first  term  may  be  obtained  from  the  Secretary  of  the 
Faculty.  Examinations  at  other  than  the  appointed  times 
can  not  be  granted  without  great  inconvenience,  and  can- 
didates so  applying  will  be  required  to  pay  a  fee  of  $5  into 
the  Faculty's  fund  for  the  aid  of  indigent  students. 
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CHARACTER  OF  THE -EXAMINATIONS. 

The  examinations  are  rigorous  and  cover  the  entire  ground 
laid  down  in  the  foUo^ing  scheme.  They  are  aU  conducted 
in  Tvi-iting,  sujDplemented  by  an  oral  examination  at  the 
option  of  the  examiner. 

Each  candidate  for  admia€ion  must  be  at  least  .sixteen 
years  of  age  and  m.ust  present  a  testim^onial  of  good  moral 
character  from  his  last  insti'uctor,  or  from  the  school  or 
institute  to  which  he  last  belonged,  or  from  some  reputable 
citizen  of  the  commanity  in  which  he  lives. 

Candidates  for  admission  to 


THE  CLASSICAL  COURSE 
will  be  examined  in  the  foUowing  subjects  : 

1.  English. — This  reciuirement  includes :  (a)  English 
Gframmar,  especial  attention  being  given  to  the  analysis 
and  correction  of  sentences  ;  and  {h)  a  thorough  knowledge 
of  orthography  and  the  rules  for  punctuation,  use  of  capi- 
tals, division  into  paragraphs,  and  the  principles  of  correct 
English  composition,  so  far  as  these  are  included  in  the 
ordinary  High  School  text-books  in  Rhetoric.  Candidates 
are  requh-ed  to  write  a  composition  of  four  hundred 
words  upon  a  subject  announced  at  the  time.  The  subject  in 
1893  will  be  taken  from  one  of  the  following  works  :  Shake- 
peare's  Henry  the  Eighth,  Scott's  Lady  of  the  Lake, 
Dickens'  Da\'Ld  Copperfield,  Fenimore  Cooper's  Last  of  the 
Mohicans.  In  1894  a  subject  will  be  taken  from  one  of  the 
foUowing:  Bunyan's  Pilgrim's  Progress,  Shakespeare's 
Julius  Caesar,  Tennyson's  Ulysses,  Scott's  Ivanhoe. 

2.  Geogroyphy,  general  and  pohtical. 

3.  History  of  the  Zliited  Sta.tes,  including  the  Comtitution. 

4.  Aritlunttic,  including  the  metric  system  of  weights  and 
measures. 

5.  Algebra. — Fundamental  princix^les.  Factoring.  Least 
common  multiple.  Greatest  common  divisor.  Fractions. 
Involution.     Evolution.     Radicals.     Imaginary  quantities. 
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Equations  of  the  first  and  second  degrees.     Ratio.     Pro- 
portion and  progressions. 

[Olney's  University  Aigebra  or  Meaker's  Elements  of  Algebra  is 
recommended,  for  preparation.] 

&.  Oeometry. — Fundamental  princij)les.  Rectilinear  fig- 
ures. The  circle.  Proportional  lines  and  similar  figures. 
Comparison  and  measurement  of  the  surfaces  of  recti- 
linear figures. 

[Chauvenefs  Geometry  (four  books)  is  recommended,  that  being  the 
text-book  used  in  the  University.] 

7.  Physical  Geogra/pliy. 

8.  Latin  Grammar. 

9.  Gcesar,  four  books  of  the  Grallic  war. 

10.  Gicero,  six  orations,  including  the  four  against 
Catiline. 

11.  Vergil,  the  first  six  books  of  the  ^neid,  including 
Prosody. 

12.  The  translation,  at  sight,  of  passages  from  Ceesar  and 
Cicero. 

13.  The  translation  of  English  into  Latin.  (As  special 
importance  is  given  this  part  of  the  examination,  it  is 
suggested  to  teachers  that  they  connect  exercises  in  making 
Latin,  both  oral  and  written,  with  all  the  studies  of  the 
preparatory  course.) 

14.  Roman  History . — Creighton,  Pennell,  or  Myers. 

15.  Greek  Grammar. 

16.  XenopJion,  Anabasis,  foui-  books. 

17.  Homer.,  Iliad,  first  three  books,  including  Prosody. 
The  Catalogue  of  Ships  may  be  omitted. 

18.  The  translation,  at  sight,  of  a  passage  from  some 
work  of  Xenophon. 

19.  Greek  History.— Fjf^e,  P'enneU,  or  Myers  (pp.  152-357). 

20.  Writing  (xreek  with  accents. 

The  i)ronunciation  of  Greek  according  to  the  written 
accents  is  followed  in  the  University,  and  it  is  desirable  that 
students  preparing  to  enter  be  taught  this  system. 

Latin  is  pronounced  according  to  the  method  generally 
known  as  the  Roman  Method. 
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THE  LATIN-SCIENTIFIC  COURSE. 

Candidates  for  admission  to  this  course  must  present  the 
first  fourteen  of  the  above  requirements,  but  will  substitute 
for  the  Greek  sections  (numbers  15-20  inclusive)  the 
following : 

21.  Geometry.— Hegulsir  polygons.  Measurement  of  the 
circle.  Maxima  and  minima  of  plane  figures,  and  plane 
and  polyhedral  angles :  these  constituting  the  subject 
matter  of  Books  Five  and  Six  of  Chauvenet's  Greometry. 

THE  COURSE  IN  SCIENCE  AND  LETTERS. 

Candidates  for  admission  to  this  course  are  examined  in 
all  the  subjects  demanded  of  those  entering  the  Latin- 
Scientific  Course,  except  the  Latin  and  Physical  Geography 
sections  (numbers  7-14  inclusive).  They  will  also  present 
the  following: 

22.  Elementary  Physics. 

[Avery's  Elements  of  Natural  Philosophy  (revised  edition)  is  reconi- 
inended  ;  also  Gage's  Elements  of  Physics,  if  studied  as  intended  by  the 
author,  with  practical  work  in  the  laboratory  by  the  student  and  the 
calculation  of  problems  arising  in  the  work.] 


THE   SCHOOL  OF  TECHNOLOGY. 

Candidates  for  admission  to  the  Courses  in  Civil  Engi- 
neering, Mechanical  Engineering,  Mining,  Metallurgy, 
Electrical  Engineering,  Chemistry,  and  Architecture  will 
be  examined  in  the  following  subjects  : 

1.  English. — This  requirement  includes  :  (a)  English  Gram- 
mar, especial  attention  being  given  to  the  analysis  and 
correction  of  sentences ;  and  Q))  a  thorough  knowledge  of 
orthography  and  the  rules  for  punctuation,  use  of  capitals, 
division  into  paragraphs,  and  the  principles  of  correct  Eng- 
lish composition.  After  1891  candidates  will  be  required 
to  Avrite  a  composition  of  four  hundred  words  upon  a  sub- 
ject to  be  announced  at  the  time.  The  subject  in  1893  will 
be  taken  from  one  of  the  following  works :  Shakespeare's 
Henry  the  Eighth,   Scott's  Lady  of  the  Lake,    Dickens' 
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Da^T-d  Copperfield,  Fenimore  Cooper's  Last  of  the  Mo- 
hicans. In  1891  a  subject  will  be  taken  from  one  of  the  fol- 
lowing :  Banyan's  Pilgrim's  Progress,  Shakespeare's  Julius 
Caesar,  Tennyson's  Ulysses,  Scott's  Ivanhoe.  It  is  recom- 
mended that  candidates  have  a  knowledge  of  Latin  Gram- 
mar, although  an  examination  in  it  is  not  required  for 
any  courses  except  the  Classical  andthe  Latin-Scientific. 

2.  OeograpTiy,  general  and  pohtical, 

3.  History  of  the  United  States^   including  the    Constitution. 

4.  Arithmetic.,  including  the  metric  system  of  weights 
and  measures. 

5.  Algebra. — Fundamental  principles.  Factoring.  Least 
common  multiple.  Greatest  common  di\^sor.  Fractions. 
Involution.  Evolution.  Radicals.  Imaginary  quantities. 
Equations  of  the  fh'st  and  second  degrees.  Ratio.  Pro- 
portion and  progressions. 

[Olney's  University  Algebra  or  Meaker's  Elements  of  Algebra  is  re- 
commended for  preparation.] 

6.  Geometry. — Fundamental  principles.  Rectilinear  fig- 
ures. The  circle.  Proportional  lines  and  similar  figures. 
Comparison  and  measurement  of  the  surfaces  of  recti- 
linear figures.  Regular  polygons.  Measurement  of  the 
circle.  Maxima  and  minima  of  plane  figures,  and  plane 
and  polyhedral  angles;  these  constituting  the  subject 
matter  of  the  first  six  books  of  Chauvenet's  Geometry. 

[Chauvenet's  Geometry  is  recommended,  that  being  the  text-book 
used  in  the  University.] 

7.  Elementary  Physics. 

[Avery's  Elements  of  Xatural  Philosophy  (revised  edition)  is  recom- 
mended; also  Gage's  Elements  of  Physics,  if  studied  as  intended  by 
the  author,  with  practical  woVk  in  the  laboratory  and  the  calculation 
of  problems  arising  in  the  work.] 

Division  of  Entrance  Examinations. 

Candidates  for  admission  to  the  Freshman  Class  may 
pass  all  the  examinations  in  June,  or  all  in  September 
or  partly  in  Jane  and  partly  in  September,  or  may  take 
them  in  tico  consecutive  years.  In  the  latter  case,  for  the 
Technical  courses  and  the  course  in  Science  and  Letters, 
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candidates  may  present  themselves  for  examination  in  the 
first  year  in  the  foUowing  subjects:  Enghsh,  Greography, 
History  of  the  United  States,  and  Arithmetic.  jSTo  credit 
will  be  given  unless  the  candidate  has  passed  satisfactorily 
in  at  least  three  subjects  at  one  examination. 

The  examinations  in  Algebra,  Greometry,  and  Physics 
must  be  passed  in  June  or  September  of  that  year  in  which 
the  candidate  proposes  to  enter  the  University. 

In  the  Latin-Scientific  and  Classical  courses  candidates 
may  present  themselves  for  examination  in  the  first  year  in 
the  follovring  subjects  :  English,  Greography,  History  of  the 
United  States,  Arithmetic,  Physical  Greography,  Roman 
History,  and  Gfreek  History.  iSTo  credit  will  be  given  unless 
the  candidate  has  passed  at  least  four  of  the  subjects  at  one 
examination. 

The  examination  in  Latin  may  also  be  divided,  but  no 
credit  will  be  given  unless  the  candidate  has  passed  in  at 
least  three  of  the  topics  specified  at  one  examination.  The 
examination  in  the  remaining  subjects  must  be  passed  in 
June  or  SeiDtember  of  that  year  in  which  the  candidate 
proposes  to  enter  the  University. 

Candidates  intending  to  enter  the  University  in  Septem- 
ber are  advised  to  present  themselves  for  examination  in 
June ;  if  they  are  not  fully  prepared  at  that  time  they  will 
receive  credit  for  the  examinations  then  satisfactorily 
passed. 

CONDITIONAL  ADMISSION. 

A  candidate  failing  to  pass  in  one  or  more  of  the  subjects 
required  for  admission  may,  at  the  discretion  of  the  Faculty, 
be  admitted  to  his  class  conditionally,  to  make  up  his  defi- 
ciencies by  extra  study.  When  they  are  made  up,  he  will 
be  received  into  full  standing  in  his  class. 

SPECIAL  STUDENTS. 

Young  men  of  advanced  standing,  who  do  not  desire  to 
take  a  full  regular  course,  can  enter  and  select  special 
shorter  courses,  with  the  sanction  of  the  Faculty ;  but  in 
all  cases  satisfactory  examinations  must  be  passed  upon  the 
subjects  required  for  entrance  to  the  Freshman  Class. 
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ADMISSION  TO  ADVANCED  STUDIES. 

Candidates  for  admission  to  advanced  studies  in  any 
course  are  required  to  pass,  in  addition  to  the  entrance  examina- 
tions far  that  course,  examinations  in  the  work  already  done 
by  the  classes  which  they  desire  to  enter.  These  examina- 
tions are  held  on  the  same  days  as  those  for  entrance  to  the 
Freshman  Class. 

The  additional  subjects  may  be  found  in  the  program  of 
studies. 

A  diploma  showing  that  a  degree  has  been  conferred, 
or,  in  so  far  as  it  covers  the  subjects  required  for  entrance, 
a  certificate  of  studies  taken  at  another  College  will  be 
received  in  lieu  of  the  Primary  Entrance  Examinations  only. 

ADMISSION  TO  THE  POST-GRADUATE  COURSE. 

Students  of  this  University  who  have  taken  their  first 
degree,  and  others,  on  presenting  a  diploma  of  an  equiva- 
lent degree  conferred  elsewhere,  are  admitted  to  advanced 
studies,  according  to  the  plan  to  be  found  in  the  Register 
under  the  general  subject  of  Grraduate  Students. 

PREPARATORY  SCHOOL  CERTIFICATES 

are  not    accei^ted    so  as  to    dispense  with    the    primary 
entrance  examinations. 

Note.  —The  acceptance  of  a  certificate  as  evidence  of  proficiency  in 
lieu  of  examination  is  at  the  discretion  of  each  Professor  as  to  the 
subjects  in  his  department. 
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PROGRAM    OF   STUDIES, 

Showing  the  number  of  exercises  per  week  for  each  subject,  and  the 
Text-books  used. 

The  following  is  presented  as  the  general  program  of 
instruction,  subject  to  such  modifications  from  time  to  time 
as  the  Faculty  may  deem  expedient,  with  the  approval  of 
the  Trustees. 

The  names  of  the  text-books  studied  are  generally  men- 
tioned. The  number  of  exercises  per  week  in  each  subject 
is  indicated  by  The  figure  in  parentheses  immediately  fol- 
lo^^ing. 

Two  hours  of  drawing,  three  of  work  in  the  laboratory, 
or  three  of  practice  in  the  field,  are  regarded  as  equivalent 
to  a  recitation  or  lecture  of  one  hour's  duration. 

SCHOOL  OF  GENERAL  LITERATURE. 

There  are  tliree  courses  in  the  School  of  Greneral  Litera- 
ture of  the  University. 

I.  The  Classical  Course  includes  all  that  is  prescribed  in 
our  best  institutions  for  the  degree  of  Bachelor  of  Arts 
(B.A.).  It  covers  fuU  instruction  in  Grreek,  Latin,  Enghsh, 
French  and  Grerman,  Mathematics,  Astronomy,  Physics, 
Chemistry,  Greology,  Physiology,  Hygiene,  History,  Psy- 
chology, Ethics,  Philosophy,  Political  Economy,  and  Con- 
stitutional Law. 

II.  The  Latin-Scientific  Course  differs  from  the  first  in 
omitting  Grreek,  taking  in  its  place  an  increased  amount  of 
the  Modern  Languages  and  of  Mathematics.  Students 
completing  this  course  receive  the  degree  of  Bachelor  of 
Science  (B.S.). 

III.  The  Course  in  Science  and  Letters,  for  which  the 
same  degree  is  given  as  for  the  last  mentioned,  contains  no 
Latin  or  Grreek,  but  furnishes  instead  extended  instruction 
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in    French    and    Grerman,    History,    General    Literature, 
Mathematics,  and  Greneral  Science. 

Instruction  in  all  of  these  courses  is  given  hoth  by  recita- 
tions and  bv  lectures. 


DESCRIPTION   OF  THE  COURSES. 

Greek. — During  the  first  term  of  Freshman  year  the 
class  reads  several  books  of  the  Odyssey,  giving  attention 
to  epic  forms  and  syntax,  to  prosody  and  scanning  and  to 
Homeric  antiquities  and  mythology.  The  work  of  the 
second  term  is  directed  toward  a  thorough  acquaintance 
with  the  idiom  and  vocabulary  of  Attic  prose,  as  a  prepara- 
tion for  rapid  reading.  The  CEconomicus  and  Symposium 
of  Xenophon  and  the  Crito  of  Plato  are  read  during  the 
term,  with  sight  readings  from  the  Memorabilia  and  the 
Apology ;  accompanied  A^ith  discussions  of  domestic  life  at 
Athens.  The  work  of  the  year  includes  a  thorough  review- 
driU  on  the  principles  of  Greek  accidence  and  syntax,  and 
exercises  in  Greek  prose  composition  are  required,  based, 
during  the  second  term,  on  the  reading  done  by  the  class. 
Greek  history  is  studied  throughout  the  year,  with  special 
reference  to  the  development  of  political  institutions. 

The  Sophomore  class  takes  up,  during  the  fii-st  term,  the 
study  of  Herodotus  and  Thucydides.  Selections  are  made 
from  both  authors  ^vith  the  purpose  of  illustrating  their 
best  style  and  at  the  same  time  of  presenting,  from  the 
original  sources,  the  history  of  certain  interesting  epochs; 
the  reading  from  Herodotus,  after  some  drill  on  the  Ionic 
forms,  being  in  large  part  at  sight.  During  the  second  term 
the  class  reads  one  or  two  plays  of  Euripides,  with  attention 
to  the  history  of  Greek  tragedy,  the  life  of  the  author  and  the 
analysis  of  the  di-ama  read.  The  lyric  meters  are  studied, 
with  the  aim  of  gaining  a  knowledge  of  the  rhjiihmical  and 
metrical  principles  of  Greek  poetry.  During  this  term  an 
elective  course  is  offered,  the  subject  being  Greek  oratory, 
with  the  reading  of  certain  orations  of  Lysias  or  Demos- 
thenes, or  both. 
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The  Junior  year  is  devoted  to  a  further  study  of  the 
drama,  selected  plays  of  Sophocles,  Aristophanes,  and 
^schylus  being  read  during  the  year.  Work  is  also  done 
in  the  study  of  public  and  private  antiquities,  partly  in 
lectures  by  the  professor  and  partly  in  original  investiga- 
tion on  allotted  subjects  by  the  students. 

During  the  first  term  of  the  Senior  year  the  class  reads 
either  selections  from  Thucydides,  or  one  of  the  dialogues 
of  Plato.  The  second  term  is  in  part  devoted  to  the 
reading  of  selected  odes  of  Pindar,  with  careful  study  of 
the  history  of  Grreek  lyric  poetry  and  of  the  life  and  work 
of  Pindar  in  particular.  The  course  concludes  vith  a 
review  of  the  history  of  Grreek  literature,  intended  to 
summarize  and  harmonize  the  fi-agmentary  ^dews  of  the 
general  subject  gained  from  the  study  of  particular  authors 
and  departments  of  literature. 

LATi2f. — Much  of  the  training  in  the  Freshman  year  is 
devoted  to  laying  a  good  foundation  in  Latin  g]-ammar 
and  in  the  translation  of  English  into  Latin.  The  authors 
studied  are  used  to  illustrate  both  of  these,  and  a  large 
amount  is  read  at  sight  in  order  to  cultivate  quickness  and 
readiness  in  the  student.  Roman  history  is  begun,  accom- 
panied with  fuU  comments  and  lectures  upon  points  of 
interest.  Collateral  reading  will  also  be  recommended  each 
year  throughout  the  course.  Cicero:  De  Senectute  and  De 
Amicitia  or  the  Philippics,  Livy,  and  the  Odes  and  Epodes 
of  Horace  are  read  this  year.  "With  the  last  named,  train- 
ing is  given  in  Latin  meters. 

During  this  and  the  following  year  courses  of  lectures 
will  be  given  upon  Roman  antiquities  in  addition  to  a  text- 
book. The  topography  of  Rome  with  its  remains,  ancient 
life  in  its  various  aspects,  and  the  other  departments  of 
archaeology  will  be  discussed,  illustrated  by  the  new  and 
extensive  set  of  over  1800  magic  lantern  shdes  which  have 
been  prepared  for  this  purpose. 

The  Sophomore  year  completes  the  text-book  on  Roman 
history.  Prose  composition  is  continued,  and  the  subject 
of  Synonyms  taken  up  in  connection  with  it.     Quintilian 
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(Bk.X)  with  Crowell's  Selections  from  the  Lyric  Poets  will 
be  read  in  the  first  term,  and  in  the  second  the  Agricola 
and  Grermania,  with  selections  from  the  Annals  of  Tacitus, 
together  with  sight  reading.  An  elective  in  Platrtus  is. 
offered  during  this  term  in  addition. 

In  the  Junior  year,  selected  letters  of  Cicero  and  Pliny 
are  read,  followed  by  Persius  and  several  plays  of  Terence. 
The  history  of  Roman  literature  is  entered  upon  in  the 
second  term. 

The  work  in  the  Senior  year  opens  Avith  Lucretius, 
accompanied  with  lectures  on  Roman  philosophy.  The 
course  in  the  second  term  this  year  includes  the  study  of 
ancient  Latin,  using  Allen's  Remnants  of  Early  Latin, 
supplemented  by  a  series  of  lectures  upon  Latin  grammar 
and  the  history  of  the  development  of  the  language,  to- 
gether with  several  lectures  upon  the  history  of  classical 
philology.  Characteristic  poems  by  various  authors  will 
be  read  with  full  comment  and  training  in  the  discussion 
of  the  literary  and  critical  points  which  come  up. 

SAjSTSKRIT. — An  elementary  course  in  this  study,  con- 
ducted by  the  Professor  of  Latin,  is  offered  as  an  optional 
during  the  Senior  year. 

Hebrew. — An  elementary  course  in  Hebrew,  conducted 
by  the  Chaplain,  is  offered  as  an  optional  study,  open  to 
Seniors  and  Juniors  of  the  whole  University. 

EiiTGLiSH.  —  During  Freshmian  and  Sophomore  years. 
Rhetoric  is  studied,  both  with  the  aid  of  a  text-book  and 
through  practical  exercises.  Careful  training  is  given  in 
essay  writing  throughout  the  course,  and  orations  are  writ- 
ten and  delivered  during  Junior  and  Senior  years.  Excel- 
lence in  Oratory  is  encouraged  by  the  annual  contest  for  the 
Alumni  Prizes,  held  on  the  22d  of  February  and  open  to 
the  Junior  Class  in  all  departments. 

The  Seniors  receive  instruction  in  the  principles  of  versi- 
fication and  in  extemporaneous  discussion,  and  are  re- 
quired to  write  a  critique  of  some  work  selected  for  their 
examination. 
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The  history  of  English  literature  and  the  philological 
history  of  the  English  language  are  studied  during  Junior 
year.  These  are  supplemented  by  a  series  of  lectures,  ex- 
tending through  the  second  term,  on  the  relations  of  litera- 
ture to  histoiy.  The  course  is  completed  by  a  series  of 
lectures  on  English  and  American  literature,  delivered 
dui-ing  the  second  term  of  Senior  year. 

A:n'GI/0-Saxox. — An  optional  course  in  this  subject  is 
offered  in  Senior  and  Junior  years. 

Modern  LA:s"'&r ages. —The  study  of  modern  languages 
is  obhgatory  from  the  first  term  of  the  Sophomore  year  up 
to  the  close  of  the  course.  The  student  elects  either  French 
or  Grerman,  or  both,  if  time  permits. 

French. — The  grammar  is  begun,  reading  being  introduced 
immediately.  The  comparative  and  historical  relations  of 
the  French  to  the  Enghsh,  and  the  connection  of  both  ^sdth 
the  Latin  are  carefully  explained.  As  soon  as  possible  the 
student  is  emancipated  from  the  reader  and  takes  up,  in  a 
progressive  way,  the  reading  of  different  authors  :  prefer- 
ence being  given  to  modern  writers,  because  it  is  considered 
to  be  of  the  highest  importance  that  he  acquire  the  language 
as  it  is,  as  an  insti'ument  whereby  further  knowledge  can 
be  obtained. 

In  the  class-room,  the  language  taught  is  used  by  the 
teacher  as  much  as  possible,  in  order  that  the  ear  of  the 
pupil  may  become  acctistomed  to  its  sound.  Dictation  is 
also  em^ployed,  in  order  to  give  training  in  sjDeUing.  The 
rules  of  grammar  are  taught  by  numerous  written  exer- 
cises. In  the  second  term  of  the  Junior  year,  compositions 
in  French  are  recj[uired,  upon  subjects  which  have  been  jDre- 
viously  explained  in  French,  in  order  that  the  student  may 
become  acquainted  with  different  expressions  and  forms  of 
construction.  Before  entering  upon  the  study  of  an  author's 
works,  his  life  and  literary  achievements  are  discussed  in 
French,  which  is  translated,  if  necessary.  In  the  Senior 
year,  twelve  lectui-es  are  dehvered  upon  the  history  of 
French  literature.     In  addition  to  this,  lectures  in  French 
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upon  the  most  distinguished  modern  authors  are  given  to 
advanced  students. 

A  weekly  conversation-class  affords  opportunity  for  this 
kind  of  practice  ;  and  in  it  the  events  of  the  day  and  various 
historical  and  literary  topics  are  discussed.  Private  courses 
of  reading  are  also  suggested  to  those  who  desire  it. 

German. — The  Grerman  course  follows  the  same  plan  as 
that  laid  down  for  the  French,  both  as  regards  the  methods 
employed  and  the  opportunities  afforded.  The  relations  of 
English  and  Grerman  are  dwelt  upon  and  also  those  which 
connect  the  two  languages  with  the  Indo-European  family. 

Mathematics. — The  mathematical  work  is  carried  on 
during  the  Freshman  and  Sophomore  years  as  follows  : 

Freshman  year,  first  term,  Chauvenet's  Geometry,  four 
exercises  per  week. 

Second  term,  Olney's  University  Algebra,  jjlane  and 
spherical  trigonometry,  including  mensuration  and  use  of 
logarithmic  tables,  together  five  exercises  per  week 
throughout  the  term. 

Sophomore  year,  first  term,  Olney's  Greneral  Geometry 
and  Davies'  Analytical  Geometry,  four  exercises  per  week. 

Second  term,  Olney's  Differential  and  Integral  Calculus, 
four  exercises  per  week.  This  term's  work  is  elective  for 
the  Classical  Course. 

ASTROI^OMY. — This  study  is  taken  uj)  during  the  first 
term  of  the  Senior  year,  Young's  General  Astronomy  being 
used  as  the  text-book.  There  are  three  exercises  a  week, 
and  visits  to  the  observatory  help  to  make  the  work  inter- 
esting as  well  as  profitable. 

Chemistry.— This  study  includes  a  complete  course  of 
lectures  in  Freshman  year  upon  general  inorganic  chem- 
istry, in  which  the  principles  of  the  science  are  fully 
covered.  These  are  illustrated  by  experiments,  and  are 
sufficiently  extended  to  enable  a  student  who  desires  to 
pursue  the  subject  further  to  take  analytical  chemistry  as 
an  elective  in  the  second  term  of  the  Sophomore  year.  The 
text-book  used  in  connection  with  the  lectures  is  Remsen's 
Inorganic  Chemistry. 
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Physics. — This  important  subject  is  presented  in  a  course 
of  lectures  during  the  first  term  of  the  Sophomore  year, 
three  times  a  week.  These  are  illustrated  by  means  of  the 
very  complete  apparatus  of  the  physical  laboratory.  In 
the  course  in  Science  and  Letters,  the  work  in  this  branch 
is  more  extended  and  is  identical  with  that  given  to  the 
Civil  and  Mechanical  Engineers.  It  occupies  five  hours  a 
week  in  the  first  term,  when  heat,  magnetism,  and  elec- 
tricity are  discussed.  Throughout  the  second  term,  three 
hours  a  week  are  devoted  to  sound  and  light. 

GrEOLOG-Y. — In  the  second  term  of  the  Senior  year,  a  course 
of  lectures  is  given  in  connection  with  Dana's  text-book. 
The  general  principles  of  the  science  are  explained,  and  the 
theories  of  the  formation  and  stratification  of  rocks,  the 
successive  periods  of  the  development  of  the  earth's  crust, 
the  extinct  forms  of  life  and  similar  questions  are  treated. 

Physiology  ais^d  Hygiene.— These  subjects  are  taught 
in  a  course  of  lectures  during  the  Freshman  year. 

History,  Political  Scieistce  and  Law.— The  study  of 
history  begins  with  a  course  in  the  political  antiquities  of 
Grreece  and  Rome.  [See  the  Departments  of  Greek  and 
Latin.]  This  is  followed  by  the  study  of  an  outline  of  uni- 
versal history  (with  text-book),  and  this  by  a  fuller  study 
of  the  political  history  of  recent  times,  especially  of  that 
of  England  and  France.  During  the  first  term  of  Senior 
year,  there  is  a  course  of  lectures  upon  the  period  covered 
by  Gribbon's  Decline  and  Fall  of  the  Roman  Empire.  This 
prepares  the  way  for  a  course  of  lectures  on  the  philos- 
ophy of  history,  in  which  it  is  sought  to  set  forth  the 
scientific  methods  of  the  study  of  history. 

The  course  in  history  is  accompanied  and  supplemented 
by  courses  of  lectures  on  constitutional  law  with  special 
application  to  the  Constitution  of  the  United  States ;  and 
also  on  international  law. 

Instruction  is  given  by  lectures  on  the  elements  of 
political  economy.  The  student  is  made  familiar  with  the 
facts,  methods,  and  doctrines  of  the  science,  and  is  encour- 
aged to  form  and  present  his  own  opinions. 
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Logic— Junior  Class,  first  term,  two  hours  weekly.  Text- 
book, Prof.  Jevons'  "Lessons in  Logic,"  supplemented  by 
occasional  lectures  and  by  references  to  more  extended  logi- 
cal treatises,  such  as  those  of  J!  S.  Mill,  Sir  William  Hamilton, 
Archbishop  Thompson,  Baynes'  Port  Royal  Logic,  etc. 

:ME]s^TAii  AJVD  Moral  Philosophy.  —  The  work  in  this 
department  will  be  conducted  chiefly  by  lectures,  inter- 
rupted by  occasional  examinations.  The  courses  at  present 
are  the  following  : 

Outlines  of  Physiological  Psychology.  —  Junior  Class,  second 
term.  These  lectures  are  founded  principally  on  Wundt's 
lectures  on  the  same  subject,  given  in  the  University  of 
Leipzig  in  the-  Summer  of  1888,  Wundt's  Grundziige  der 
Physiologischen  Psychologic,  James'  Psychology,  Bald- 
win's Handbook,  Ladd's  Elements  of  Physiological  Psy- 
chology, Sully's  Outlines  of  Psychology,  Carpenter's  Men- 
tal Physiology,  Maudsley's  Physiology  and  Pathology  of 
the  Mind,  Bain's  Mind  and  Body,  etc.,  with  references  to 
the  classical  works  of  Lotze,  Weber,  Fechner,  and  Helm- 
holtz. 

The  History  of  Philosophy.  —  Senior  Class,  both  terms. 
First  term.  Ancient  and  Medieval  Philosophy.  Second 
term,  Modern  Philosophy.  These  lectures  will  include  a 
statement  of  the  conception  and  problems  of  philosophy, 
a  brief  sketch  of  the  great  ethnical  religions,  and  of  the 
history  of  Oriental  philosophy.  The  philosophy  of  the 
Grreeks  will  be  treated  in  detail,  with  illustrations  from  the 
writings  of  the  philosophers. 

The  history  of  medieval  philosophy  will  be  prefaced  by 
a  short  description  of  the  philosophical  ideas  underlying 
Christianity,  and  it  wall  contain  an  account  of  the  more 
important  Church  Fathers  and  Schoolmen. 

The  history  of  modern  philosophy  will  begin  by  tracing 
the  effect  on  philosophical  thought  of  the  ideas  contributed 
by  the  Renascence  and  by  the  Reformation.  From  Lord 
Bacon  on,  a  detailed  history  of  the  great  modern  philoso- 
phical systems  will  be  given,  which  w^ill  be  continued  to 
those  of  our  own  times,  including  Mr.  Spencer. 


54  THE   LEHIGH  UIS^IVERSITY. 

Christian  Evidences.  —  Senior  Class,  second  term. 
Lectures  on  Christian  evidences,  which  will  endeavor  to 
treat  of  the  subject  both  from  the  side  of  natural  science 
and  from  that  of  biblical  criticism. 

No  complete  course  in  Ethics  has  as  yet  been  established, 
but  the  history  of  ethics  is  included  in  the  history  of 
philosophy. 

THE  COURSE  IN  SCIENCE  AND  LETTERS 

substitutes  the  following  for  the  Latin  and  Grreek: 

Drawing.— In  the  first  term  of  the  Freshman  year  the 
student  is  instructed  in  elementary  projections,  shading, 
and  lettering. 

Zoology  and  Biology.— The  study  of  these  subjects 
covers  one  year,  beginning  with  the  second  term  of  Sopho- 
more year.  The  work  begins  with  a  description  of  the 
various  animal  functions,  and  is  extended  to  the  compa- 
rative anatomy  and  physiology  of  the  organs  in  typical 
species.  Systematic  zoology  is  then  completed  and 
followed  by  the  theories  of  biology. 

Chemistry.  —  In  addition  to  the  course  in  general 
chemistry  described  above,  three  exercises  a  week  in 
qualitative  analysis  are  taken  in  the  second  term  of  the 
Freshman  year. 

Mineralogy. — Instruction  in  mineralogy  is  given  to  the 
students  in  the  Course  in  Science  and  Letters  throughout 
the  Junior  year.  In  the  first  term,  they  attend  a  course  of 
lectures  on  crystallography,  followed  by  a  series  of  practical 
exercises  in  the  determination  of  crystalline  forms  by  the 
aid  of  models  and  natural  crystals. 

In  the  second  term  a  course  on  the  x^hysical  properties  of 
minerals  and  on  descriptive  mineralogy,  with  the  use  of  E. 
S.  Dana's  Text-Book  of  Mineralogy,  is  followed  by  practical 
exercises  in  the  determination  of  minerals. 

GrEOLOGY.— The  study  of  lithology  is  pursued  in  the  first 
term  of  the  Senior  year,  with  laboratory  practice,  Williams' 
Lithology  being  used  as  the  text-book.  During  the  next 
term,  the  course  given  above  is  taken  with  the  Classical 
and  Latin-Scientific  students. 
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THE  CLASSICAL  COURSE. 

FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics.— Geoiiietry  (Chauvenet).  (3)  Plane  trigono- 
metry.    (1) 

Chemistry. — Lectures.    Reinsen's  Inorganic  Chemistry.    (4) 

Gj'eek. — Homer:  Odyssey.     Prosody,     (3) 

Latin. — Cicero:  De  Senectute  and  De  Amicitia.  Livy 
begun.     Prose  composition.     (3) 

Physiology  and  Health. — Lectures.     (1) 

English. — Rhetoric.     Essays.     (1) 

Gymnasiiun.     (2) 

SECOND  TERM. 

Mathematics.  —  Olney's  University  Algebra,  Pt.  III.  (3) 
Plane  and  spherical  trigonometry  and  mensuration.  Use 
of  logarithmic  tables.     (2) 

Greek. — Xenophon:  CEconomicus.     (3) 

Latin. — Livy  completed.  Horace:  Odes  and  Epodes. 
Composition  and  prosody.     (4) 

History. — History  of  Greece.  (2)  History  of  Rome.  (1) 
Roman  antiquities. 

English. — Rhetoric.     Essays.     (1) 

Oymnasium.     (2) 

SOPHOMORE  CLASS. 
PmST  TERM. 

Mathematics.  —  Anal\i:ical  geometry :  Olney's  Greneral 
Geometry.     (4) 

Physics. — Lectures.     (3) 

French.— Whitney'' ii  Practical  French  Grammar.     Super's 
French  Reader.     (2)     Or  German. — Brandt's  Grammar. 
Lodeman's  Manual  of  Exercises.  Buchlieim's  Reader.  (2) 

Greek. — Herodotus  and  Thucydides.     (3) 

Ljatin. — Horace:  Satires  and  Epistles.     Composition.     (2) 

History. — History  of  Rome.     (1)     Antiquities. 

English. — Rhetoric.     Essays.     (1) 

Gymncisium.     (2) 
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5ECOXD  ^RM. 

French. — G-ramniar  and  reader  (continued).  (2)  Or  Ger- 
man.— (ri-aniinar,  exercises,  and  reader  (continued).     (2) 

HMory. — Weber's  Outlines  of  Universal  History.     (2) 

Greek. — Euripides:  Medea.     (3) 

Latin. — Tacitus:  Agricola,  Grermania,  and  Annals,  or 
Quintilian:  Book  X.     Composition.     (3)     Antiquities. 

Eaglish. — Rhetoric.     Essays.     (1) 

Qi/mnasium.     (2) 

In  addition  to  the  cihoce  exercises.,  four  hours  per  meek  must  lye 
selected  from  thefoUowing  elective  studies: 

Mathematics. — Differential  and  integral  calculus:  01- 
ney.     (4) 

Greek. — Demosthenes:  De  Corona.     (2) 

Latin. — Plautus.     (2) 

French. — Grrammar  and  reader.     (2) 

Germ/in. — Grrammar  and  reader.     (2) 

Ghemi^ry. — Stoichiometry  and  quahtative  analysis  (la- 
boratory).    (4) 

JUNIOR  CLASS. 
FIRST  TERM. 

History. — TTillielm  Miiller's  Political  History  of  Recent 
Times,  and  lectures.     (2) 

Philom-phy. — Coppee's  Logic.     (2) 

English. — Coppee's  English  Literature,     d) 

French. — Grrammar.  Greorge  Sand  :  La  Mare  au  Diable. 
Dumas  :  Pauline,  (2)  Or  German. — Cxrammar.  Bern- 
hardt's  :?sovelletten-BibUothek,  II.     (2) 

Greek. — Sophocles:  Electra.     Antiquities.     (3) 

Latin. — Letters  of  Cicero  and  Pliny.     (3) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOXD   TERM. 

Klstary. — History  of  England:  Hume.     (3) 
Philosophy.— J^eQXxiYe^    on    the   outlines   of    physiological 
psychology.  (2)  Political  economy.  (1) 
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English. — Earle's  Philology  of  the  Enghsh  Tongue.     (2) 

French. — Vigny :  Le  Cachet  Rouge.  Hugo:  La  Chute. 
Dictation.  (2)  Or  German. — Buchheini's  Prose  Composi- 
tion. Riehl :  Ciilturgeschichtliche  Xovellen.  Freytag  : 
Aus  deni  Staat  Friedrichs  des  Grrossen.     Dictation.     (2) 

G-reek. — Aristophanes:  Clouds,  ^schylus:  Prometheus.  (3) 

Latin. — Persius  and  Terence.  History  of  Roman  litera- 
ture.    (3) 

Literature  and  Histmy.     (1) 

Essays  and  Original  Orations. 

GymnaMum.     (2) 

SENIOR    CLASS. 
FIRST  TERM. 

International  Law. — Lectures  :  Woolsey.     (2) 
History.— jyecWxiQ  and  Fall  of  the  Roman  Empire  :    Gib- 
bon.    (3) 

Phihsophy. — Lectures  on  the  history  of  ancient  and  medi- 
eval philosophy.  (2) 
Astronomy. — Young's  Greneral  Astronomy.  (3) 
French. — Sadler;  Readings  in  Corneille,  Racine,  Moliere, 
etc. ,  and  contemporary  authors.  Compositions.  Lectures  on 
French  literature.  (2)  Or  G^er^mw.— Grammar.  Readings 
in  Lessing,  Herder,  Goethe,  Schiller, .  etc.,  and  contem- 
porary authors.  Compositions.  Lectures  on  German 
literature.  (2)  Conversation  class  in  both  languages  op- 
tional throughout  the  year. 

Greek. — Plato  :  Ph«drus.     Greek  philosophy,     (2) 
Latin. — Lucretius,  with  lectures.     Roman  literature.     (2) 
Essays  and  Original  Orations. 
Gymnasium.     (2) 

SECOND   TERM. 

Constitutional  Laic. — Lectures.     (1) 
History. — History  of  France.     (2) 

Philosophy. — Lectures  on  the  history  of  modern   philoso- 
phy.    (1)     Philosophy  of  history.     Lectures.     (2) 
Christian  Evidences. — Lectures.     (1) 
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French. — Readings.  Compositions.  Lectures  in  French 
on  modern  French  authors.  (2)  Or  German. — Readings. 
Compositions.  Lectures  in  German  on  modern  Grerman 
authors.     (2) 

Geology. — Lectures.     Geikie.     (2) 

Greek. — Pindar  :  selected  odes.     Greek  literaTure.     (2) 

Latin. — Cicero:  De  Officiis,  with  lectures.     (2) 

Lectures  on  Ainericom  and  English  Literature.     (2) 

Essays  and  Original  Orations. 

Preparation  of  TTi.em. 

Gymnasium. 


THE   LATIN-SCIENTIFIC    COURSE. 

Thn  LaTin-ScienTific  Course,  leading  to  the  degree  of 
Bachelor  of  Science  fB.  S.).  is  based  on  Latin  Avithoiit  Greek. 

FRESHMAN  CLASS. 
FIRST  TERM. 

MaMemati€<<. — Geometry  fChauvenet  completed).  (3)  Plane 
trigonometry.   \1) 

CJiemistry. — Lecttu'es.    Remsen's  Inorganic  Chemistry.    (4) 

German. — Joynes-Meissner's      Grammar.  Biichheim's 

Reader.     (3) 

Latin. — Cicero  :  De  Senectiite  and  De  Amicitia.  JAxj 
begun.     Prose  comiDosition.     (2) 

Physiology  and  ILealth. — Lecttires.     (1) 

English.— WoietoviQ.     Essays.     (1)     Study  of  Words.     (1) 

Gymnasium.     (2) 

SECO^"D   TERM. 

JIatJiematics. — Olney's  University  Algebra.  Part  III.  (3) 
Plane  and  spherical  trigonctnietry  and  mensuration.  Use 
of  logarithmic  tables.     (2) 

German. — Grammar.  Reader  (continued;.  Bernhardt's 
Novelletten-Bibliothek,  I.     (3) 
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History. — History  of  Grreece.  (2)  History  of  Rome.  (1) 
Roman  antiquities. 

Latin. — Li^-y  (completed).  Horace :  Odes  and  Epodes. 
Composition  and  i^rosody.     (4) 

Englis7i.—'R\ie\ov\c.     Essays.     (1) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  geojnetry :  Olney's  Greneral 
G-eometry.     (4) 

Physics. — Lectures.     (3) 

French. — Whitney's  Practical  French  Grrammar.  Super's 
Reader.     (2) 

German. — Harris's  Prose  Composition.  Bernhardt's  No- 
velletten-Biljhothek,  II.     (2) 

i??'«io?'^.— History  of  Rome.     (1)     Antiquities. 

Latin. — Horace  :  Satires  and  Epistles.      Composition.     (2) 

English.— Wn^toxio,.     Essays.     (1) 

Gymnasium.     (2) 

SECOND   TERM. 

Mathematics.— Jyi^eYenWeil  and  integral  calculus:  Olney. 
(4) 

Frewc/i.— Grrammar.     Reader  (continued).     (2) 

G^ermfm.— Harris.  Riehl :  Culturgeschichtliche  NovcUen. 
Freytag :  Aus  dem  Staat  Friedrichs  des  Grossen.  Dicta- 
tion.    (2) 

History.— Vfe\:>ev''fi  Outlines  of  Universal  History.     (2) 

Latin. — Tacitus :  Agricola,  Gfermania,  and  Annals,  or 
Quintilian :     Book  X.     Composition.     (3)     x\ntiquities. 

English. — Rhetoric.     Essays.     (1)    , 

Gymnasiani.     (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

History. — Wilhelm  Mtiller's  Political  History  of  Recent 
Times,  and  lectures.     (2) 
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Philosophy. — Copp6e's  Logic.     (2) 

English. — Coppee's  English  Literature.     (4) 

French.— (jrYS,Tmi\8a\  Greorge  Sand':  La  Mare  an  Diable. 
Dumas:  Pauline.     (2) 

German. — Readings  in  Lessing,  Herder,  Groethe,  Schiller, 
and  contenii^orary  authors.  Dictation.  Compositions.  (2) 
Conversation  class  in  German  optional  throughout  the 
year. 

iaim.— Letters  of  Cicero  and  Pliny.     (3) 

Essays  and  Original  Oration^. 

Gymnasium.     (2) 

SECOND   TERM. 

History. — History  of  England  :  Hume.     (3) 

Philosophy. — Lectures  on  the  outlines  of  physiological 
psychology.    (2)  Political  economy.    (1) 

English.— ^ai,Y\e^^  Philology  of  the  English  Tongue.     (2) 

French. — Vigny :  Le  Cachet  Rouge.  Hugo:  La  Chute. 
Dictation.     (2) 

German. — Readings  (continued).  Dictation.  Composi- 
tions.    (2) 

Latin.  —  Persius,  Terence.  History  of  Roman  litera- 
ture.    (3) 

Literature  and  History.     (1) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

International  Jjaio. — Lectures:  Woolsey.     (2) 

History.  —  Decline    and    Fall    of    the     Roman    Empire : 

Gibbon.     (3) 
Philosophy. — Lectures    on    the     history   of    ancient     and 

medieval  philosophy.     (2) 

Astronomy. — Young's  General  Astronomy.     (3) 

French. — Readings  in  Corneille,  Racine,  Moliere,  etc.,  and 

contemporary  authors.     Lectures  on  French  literature.    (2) 
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German. — Readings  (continued).  Compositions.  Lectures 
on  German  literature.  (1)  Conversation  class  in  both 
languages  optional  throughout  the  year. 

Ldtin. — Lucretius,  with  lectures.     Koman  literature.     (2) 

Essays  and  Original  Orations. 

Gymnasium. 

SECOND  TERM. 

Constitutional  Law. — Lectures.     (1) 

History. — History  of  France.     (2) 

Philosophy. — Lectures  on  the  history  of  modern  philoso- 
phy.    (1)     Philosophy  of  history.     Lectures.     (2) 

Christian  Evidences. — Lectures.     (1) 

Geology. — Lectures.     Greikie.    (2) 

Latin.— QiaQvo:  De  Officiis,  with  lectures.     (2) 

^>e7zc7z.— Readings  (continued).  Compositions.  Lectures 
in  French  on  modern  French  authors.     (2) 

(zer//i«??.— Readings  (continued).  Compositions.  Lectures 
in  (Brerman  on  modern  German  authors.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Essays  and  Original  Orations. 

Preparation  of  Thesis. 

Gymnasium. 


COURSE  IN   SCIENCE  AND   LETTERS. 

The  Course  in  Science  and  Letters,  leading  to  the  Degree 
of  Bachelor  of  Science  (B.S.),  is  designed  for  those  who 
Avish  to  pursue  both  scientific  and  literary  studies  without 
Latin  and  Greek.  These  being  omitted,  extended  instruc- 
tion is  given  in  French  and  German,  History,  General 
Literature,  Mathematics  and  General  Science. 

FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. — Geometry  (Chauvenet  completed).  (3)  Plane 
trigonometry.     (1) 

Chemistry. — Lectures.    Remsen's  Inorganic  Chemistry.    (-A) 
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German.  —  Joynes-Meissner's  Grrammar.  Biichlieim's 
Reader.     (3) 

Drawing. — Elementary  x^i'oj actions,  shading  and  letter- 
ing.    (2) 

Physiology  and  HmltJi. — Lectures.     (1) 

English. — Rhetoric.     Essays.     (2)     Study  of  Words.     (1) 

Gymnasium.     (2) 

SECOXD  TERM. 

J:Iathematics.—0\rLeY&  University  Algebra,  Part  III.  (3) 
Plane  and  spherical  trigonometry  and  mensui-atlon^  Use 
of  logarithmic  tables.     (2) 

Chemistry. — Lectures  and  laboratory  x^i'actice.  Douglas 
and  Prescott's  Quahtative  Analysis.     (3) 

Hi&tvry. — History  of  Gfreece.     (2).     History  of  Rome.     (1) 

German. — Grrammar.  Reader  (continued).  Bei-nhardt's 
Novelletten— Bibhothek,  I.     (3) 

English. — Rhetoric.     Essays.     (2) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Anahtical  geometiy  :  Olney's  G-eneral  Geo- 
metry.    (4) 

Physics.— ^ea.x,  magnetism,  and  electricity.  Lectures  and 
recitations.     (5) 

French. — Whitney's  Practical  French  Grrammar.  Super's 
Reader.     (2) 

German. — Harris's  Prose  Comi^osition.  Bernhardt's 
:N'ovelletten-Bibliothek,  II.     (2) 

History. — History  of  Rome.     (1)     Antiquities. 

English. — Essays.     Readings  in  English  classics.     (1) 

GymnoMum.     (2) 

SECOXD  TERM. 

Mathematics. — Differential    and    integral    calculus.      Ol- 
ney.     (4) 
Physics. — Sound  and  light.    Lectures  and  recitations.    (3) 
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Zoology. — Lectures.     Orton.     (2) 

English. — Coppee's  Rhetoric,  with  Kellogg's  Praxis.     (1) 
French. — Grrammar.     Readings  (continued).     (2) 
German.— HsiYYis.     Riehl :  Culturgeschichtliche  Novellen. 
Fre\i:ag  :  Aus  dem  Staat  Friedrichs  des  Grrossen.     (2) 
History.— y^ehev'''&  Outlines  of  Universal  History.     (2) 
English.  — Essa,ys.     Readings  in  English  classics.     (1) 
Oymnasium.     (2) 


JUNIOR  CLASS. 
FIRST  TERM. 

History. — Wilhelm  Miiller's  Political  History  of  Recent 
Times,  and  lectures.     (2) 

Philosophy. — Coppee's  Logic.     (2) 

English. — Coppee's  English  Literature.     (4) 

Frencli. — Grrammar.  Greorge  Sand:  La  Mare  au  Diable. 
Dumas  :  Pauline .     (2) 

German. — Readings  in  Lessing,  Herder,  Goethe,  Schiller, 
and  contemporary  authors.  Dictation.  Compositions.  (2) 
Conversation  class  in  Grerman  optional  throughout  the 
year. 

Zoology. — Lectures  on  biology.     (2) 

Crystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  crystals.     (2) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOND  TERM. 

History. — History  of  England:  Hume.     (3) 

Philosophy. — Lectures  on  the  outlines  of  physiological 
psychology.   (2)  Political  economy.   (1) 

English. — Earle's  Philology  of  the  English  Tongue.     (2) 

French. — Grammar.  Vigny  :  Le  Cachet  Rouge.  Hugo: 
La  Chute.     Dictation.     (2) 

German. — Lessing,  Herder,  Goethe,  Schiller,  Heine,  etc. 
Compositions.     (2) 

5 
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Mineralogy, — Descriptive  mineralogy,  with  practical  exer- 
cises in  the  determination  of  minerals.     (3) 

Literature  and  History.     (1) 
Essays  and  Original  Orations. 
Gfymnasium.     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

International  Laio. — Lectures:  Woolsey.     (2) 

History.— -Ty^oWvLQ  and  Fall  of  the  Roman  Empire.     (3) 

Philosophy. — Lectures  on  the  history  of  ancient  and 
medieval  philosophy.     (2) 

Astronomy. — Young's  Greneral  Astronomy.     (3) 

French. — Readings  in  Corneille,  Racine,  Moliere,  etc.,  and 
contemporary  authors.  Compositions.  Lectures  on  French 
Literature.     (2) 

G^ermrm.— Readings  (continued).  Compositions.  Lectures 
on  Grerman  Literature.    (1) 

In  both  languages  conversation  class  optional  throughout 
the  year. 

Geology.  —  Williams'  Lithology  and  laboratory  prac- 
tice.    (2) 

Essays  and  Original  Orations. 

Gymnasium. 

SECOND   TERM. 

Constitutional  Law. — Lectures.     (1) 

/fefe7"2/.— History  of  France.     (2) 

Philosophy. — Lectures  on  the  history  of  modern  philoso- 
phy.    (1)     Philosophy  of  history.     Lectures.     (2) 

Christian  Evidences. — Lectures.     (1) 

i^rmc/i.— Readings  (continued).  Compositions.  Lectures 
in  French  on  modern  French  authors.     (2) 

(rermcm.— Readings  (continued).  Compositions.  Lectures 
in  Grerman  on  modern  (jrerman  authors.     (1) 

Geology.  —  Historic  and  dynamic  geology.     LeConte.    (2) 

Lectures  on  American  and  English  Literature.     (2) 

Essays  and  Original  Orations. 

Preparation  of  Thesis. 

Gymnasium. 
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THE   SCHOOL  OF  TECHNOLOGY. 

This  school  inchides  seven  distmct  courses: 

I.  The  Course  in  Ci^il  Engineering. 
II.  The  Course  in  Mechanical  Engineering.       (^n    ''/ 

III.  The  Course  in  Mining  Engineering. 

IV.  The  Shorter  Course  in  Mining. 

V.  The  Course  in  Electrical  Engineering. 

VI.  The  Course  in  Chemistry. 

VII.  The  Course  in  Architecture. 

These  have  the  same  curriculum  of  studies  for  the  first 
term  of  the  Freshman  year.  At  the  end  of  that  time  the 
student  selects  his  course  and  follows  its  program. 

FRESHMAN  CLASS. 
FIRST  TERM. 

Mathematics. — Chauvenet's  Greometry  (completed).  (3) 
Plane  trigonometry.     (1 ) 

Chemutry. — Lectures.    Remsen's  Inorganic  Chemistry.    (4) 

^Venc/^.— "Whitney's  Practical  French  Grrammar.  Super's 
Reader.  (3)  Or  German. — Joynes-Meissner's  Grrammar. 
Buchheim's  Reader.     (3)  , 

Drawing. — Free-hand  sketching  and  lettering.     (2) 

English. — Rhetoric.     Essays.     (2) 

Physiology  and  Health. — Lectures.     (1) 

Gymnasium.     (2) 

THE  COURSE  IN   CIVIL  ENGINEERING. 

The  special  technical  studies  in  this  course  may  be 
grouped  under  the  heads  of  Surveying,  Applied  Mechan- 
ics, Road  and  Railroad  Construction,  Bridge  Design,  and 
Hydraulic  and  Sanitary  Engineering. 

The  work  in  Surve^ang  extends  over  six  terms  and  em- 
braces land  surveying,  levehng,  topography,  triangula- 
tion,  railroad  reconnaissance  and  location,  hydrography, 
and  the  elements  of  geodesy.  A  large  equipment  of  tran- 
sits, levels,  and  other  surveying  tools  affords  students  the 
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opportunity  of  becoming  familiar  with  the  instruments  of 
different  manufacturers.  Much  time  is  devoted  to  f)ractice 
in  the  field  and  drafting  room,  each  student  being  required 
to  become  proficient  in  the  use  of  instruments,  in  taking 
field  notes,  and  in  map-drawing.  Particular  attention  is 
paid  to  the  execution  of  topographical  surveys  and  maps 
by  the  best  modern  methods.  Railroad  maps  and  profiles 
are  made  from  actual  field  location.  During  the  Senior  year 
there  is  done  secondary  triangulation  work  of  a  high  order 
of  precision. 

The  work  in  Applied  Mechanics  comprises  the  strength 
and  elasticity  of  materials,  the  theory  of  the  equilibrium  of 
arches,  roofs  and  bridges,  that  part  of  the  mechanics  of 
machinery  which  relates  to  locomotives  and  hoisting  ma- 
chines, and  the  theory  of  hydraulics  and  hydraulic  motors. 
Here  the  theoretical  principles  are  illustrated  by  examples 
and  problems  taken  as  far  as  possible  from  actual  engineer- 
ing practice  and  a  special  report  is  requu-ed  from  each 
student  on  the  testing  machines  of  the  Bethlehem  Iron 
Company. 

The  course  in  Construction  familiarizes  the  student  with 
the  qualities  of  materials  used  in  engineering  structures, 
with  methods  of  preservation  and  testing,  with  masonry 
and  foundations,  and  with  the  building  and  maintenance 
of  roads  and  railroads.  All  the  standard  tests  for  hydraulic 
cements  and  mortars  are  made  by  each  student. 

The  course  in  Bridge  Design  is  preceded  by  the  theory 
of  computation  of  stresses  by  both  analytical  and  graphic 
methods.  Starting  with  the  specifications  for  a  first-class 
iron  highway  or  railroad  bridge,  each  student  then  makes 
the  full  computations,  designs,  working  drawings  and  bills 
of  material  for  a  plsite  girder,  a  lattice  girder,  and  a  pin- 
connected  truss  bridge.  The  weight  of  the  designed  bridge 
is  finally  determined  and  compared  with  the  dead  load 
assumed  for  the  calculations.  The  draA^T.ngs  are  made  and 
dimensioned  in  the  same  manner  as  in  the  drafting  office 
of  a  bridge  company.  In  connection  with  this  course  visits 
of  inspection  to  bridges  in  the  vicinity  are  regularly  made. 
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The  work  in  Hydraulic  and  Sanitary  Engineering  em- 
braces the  study  of  systems  of  water  supply,  the  collection, 
purification  and  distribution  of  water,  the  combined  and 
the  separate  systems  of  sewerage,  the  methods  for  the  dis- 
posal of  sewage,  and  the  best  practice  for  the  drainage  and 
ventilation  of  houses.  The  hydraulic  laboratory  in  the 
University  Park  affords  opportunity  for  experiments  on 
the  actual  measurement  of  water  by  means  of  weirg  and 
orifices,  and  the  testing  of  hydraulic  motors. 

Besides  these  special  studies  there  is  a  course  in  astro- 
nomy, which  includes  practical  work  in  the  observatory. 
The  study  of  English,  and  of  French  or  Grerman,  is  contin- 
ued, and  instruction  is  given  during  four  terms  in  crystal- 
lography, mineralogy,  lithology,  and  geology. 

The  student  who  completes  all  the  studies  of  tliis  course 
will  receive  the  degree  of  Civil  Engineer  (C.E). 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  65. 

SECOND   TERM. 

Mathematics.— Olney'^^  University  Algebra,  Part  III.  (3) 
Plane  and  spherical  trigonometry  and  mensuration.  Use 
of  logarithmic  tables.     (2) 

Surveying.— T\\eov\  of  chain  and  compass  surveying. 
Computation  of  areas.     Elements  of  leveling.     (1) 

French. — Grammar  and  reader  (continued).  (3)  Or  Oer- 
man. — Grammar  and  reader  (continued).  Bernhardt's 
NoveUetten-Bibliothek,  I.     (3) 

Draicing. — Descriptive  geometry  and  isometric  drawing. 
Tracings.     Warren's  Elementary  Projection  Drawing.     (4) 

English. — Rhetoric.     Essays.     (2) 

Gymnasium.    (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  geometry:  Olney's  General  Geo- 
metry.    (4) 
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Physics. — Heat,  magnetism,  and  electricity'".  Lectures 
and  recitations.     (5) 

French. — Grammar.  Gfeorge  Sand  :  La  Mare  au  Diable. 
Dumas:  Pauline.  (2)  Or  German. — Grrammar.  Bern- 
hardt's  No  velletten-Bibliothek,  II.     (2) 

i)?ww?m£^. —Architectural  drawing.  Plans  of  piers  and 
arches.     (2) 

Surveying. — Use  of  compass,  level  and  transit.  Surveys 
and  maps  of  farms.     Colored  topography.     (2) 

English. — Essays.     Readings  in  English  classics.     (1) 

Oymnasium.     (2) 

SECOXD   TERM. 

Mathematics. — Differential  and  integral  calculus:  Olney 
and  Courtenay.     (4) 

Physics. — Sound  and  light.     Lectures  and  recitations.     (3) 

French. — Grrammar.  Greorge  Sand:  Le  Cachet  Rouge. 
Hugo:  La  Chute.  Dictation.  (2)  Or  German. — Grrammar. 
Riehl :  Culturgeschichtliche  Novellen.  Fre\i:ag  :  Aus  dem 
Staat  Friedrichs  des  Grrossen.     Dictation.    (2) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia,  and  general  equations  of  mo- 
tion.    (-4) 

Surceying. — Profiles  and  contour  maps.  Hydrographic 
and  city  surve^ang.  Use  of  the  plane  table.  Topographi- 
cal drawing.    (3) 

English. — Essays.     Readings  in  English  classics.     (1) 

Gymnasium.    (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay' s  Calculus,  and  Wood's  Analyti- 
cal Mechanics.     (2) 

French. — Corneille,  Racine,  Moliere,  Hugo,  etc.  Dictation. 
Compositions.  (2)  Or  German. — Lessing,  Herder,  Groethe, 
Schiller,  Heine,  etc.  Dictation.  Compositions,  (2)  Con- 
versation class  in  both  langaages  optional  throughout  the 
year. 
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Survey ing. — Triangulation.  Leveling.  Topographical  sur- 
veying with  transit  and  stadia.     Topographical  map.     (4) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 
stone,  and  metals.  Theory  of  beams,  columns,  and  shafts. 
Reports  on  the  testing  of  materials.     (4) 

Construction. — Materials  of  construction.  Masonry.  Foun- 
dations.    Theory  of  retaining  walls  and  stone  arches.     (2) 

Crystallography. — Lectures,  Avith  practical  exercises  in  the 
determination  of  crystals.     (2) 

Essays  ami  Original  Orations. 

Gymnasium.     (2) 

SECOXD  TERM. 

French. — Readings.  Compositions.  Lectures  on  French 
literature.  (2)  Or  German. — Readings.  Compositions.  Lec- 
tures on  Grerman  literature.     (2) 

Surveying. — Theory  of  raih'oad  curves.  Railroad  recon- 
naissance and  location.  Survey  of  a  line,  with  profile, 
map,  and  estimate  of  cost.  Lectures  on  construction  and 
maintenance.     (4) 

Roofs  and  Bridges. — Theory  and  calculations  of  strains  in 
roof  and  bridge  trusses.     GrrajDhic  statics.     (4) 

Construction. — Stone  cutting,   with  working  drawings.   (3) 

Mineralogy. — Descriptive  mineralogy,  with  practical  exer- 
cises in  the  determination  of  minerals.    (3) 

Literature  and  History.     (1) 

Gymnasium:     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

Astronomy. — Young's  Greneral  Astronomy.     (3) 
J57*^VZ(7ds.— Suspension,  continuous,  and  cantilever  bridges. 
Design  of  plate  girders  a.nd  riveted  bridges,    with  work- 
ing drawings.     (6) 

Surveying. — Use  of  solar  transit  and  sextant.  Precise 
triangulation.  Elements  of  geodesy.  Determination  of 
the  systematic  errors  of  instruments.     (3) 
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Mechanics  of  MacMnery. — Pile  drivers,  cranes  and  eleva- 
tors.    The  mechanics  of  the  locomotive.    (2) 

Geology. — Williams'  Lithology,  with  practical  exercises  in 
determining  rocks.     (2) 

Gymnasium. 

SECOND   TERM. 

Astronomy. — Doolittle's  Practical  Astronomy,  with  obser- 
vatory work.     (2)  "-x^ 

Bridges. — Design  of  pin-connected  bridge,  with  work- 
ing drawings.     (3) 

Hydraulics. — Hydrostatics.  Eiflux  of  water  from  orifices 
and  flow  in  pipes  and  rivers.  Hydraulic  motors.  Prac- 
tical work  in  the  hydraulic  laboratory.     (2) 

Hydraulic  and  Sanitary  Engineering. — Collection,  purifica- 
tion and  distribution  of  water.  Systems  of  water  supply. 
The  combined  and  the  separate  system  of  sewerage.  Dis- 
posal of  sewage.     House  drainage.     (4) 

Geology. — Historic  and  dynamic.     Greikie.     (2) 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Emdences. — Lectures.     (1) 

Preparation  of  Thesis. 

Gymnasium. 

THE  COURSE  IN   MECHANICAL  ENGINEERING. 

The  object  of  this  course  is  the  study  of  the  Science  of 
Machines.  The  principal  subjects  taught  are:  The  nature, 
equivalence,  and  analysis  of  mechanisms,  the  mechanics  or 
theory  of  the  princi})al  classes  or  types  of  machinery.  Me- 
chanical Technology,  and  the  principles  and  practice  of 
Machine  Design. 

That  the  students  may  obtain  the  practical  engineering 
data  which  they  will  most  need  when  beginning  their 
work  as  mechanical  engineers  they  are  required  to  pur- 
sue a  course  of  Shop  Instruction  which  does  not  necessarily 
involve  manual  labor  and  manipulation  of  tools,  but  is 
principally  devoted  to  familiarizing  them  with  those  points 
in  pattern-making,  moulding,  forging,  fitting  and  finishing, 
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which  they  need  to  know  as  designers  of  machinery.  Par- 
ticular attention  is  therefore  directed  to  the  forms  and 
sizes  of  machine  parts  that  can  be  readily  constructed  in 
the  various  workshops,  to  the  time  that  it  takes  to  per- 
form, and  the  order  of,  the  various  operations,  to  the 
dimensions  most  needed  by  workmen  and  to  the  various 
devices  for  increasing  the  accuracy  of  the  work,  durability 
of  the  parts,  and  convenience  of  manipulation.  This  in- 
volves acquaintance  with  the  processes  and  machinery  of 
the  workshops,  but  it  is  the  foreman's  and  superintendent's 
knowledge  which  is  required  rather  than  the  manual  dex- 
terity and  skill  of  the  workman  and  tool-hand.  The  ac- 
quirements peculiar  to  the  latter  are  by  no  means  despised 
and  the  students  are  encouraged  to  familiarize  themselves 
therewith  during  leisure  hours,  but  manual  work  in  the 
shops  forms  no  regular  part  of  the  course.  On  the  con- 
trary, the  student  enters  the  shop  with  hands  and  mind 
free  to  examine  all  processes,  operations,  and  machinery, 
and  is  ready  at  the  call  of  the  teacher  to  witness  any  opera- 
tion of  special  interest.  Provided  with  note-book,  pencil, 
calipers,  and  measuring  rule,  the  student  sketches  the  most 
important  parts  of  the  various  machine-tools,  notes  dov>^n 
the  successive  steps  of  each  of  the  important  shop-processes 
as  illustrated  by  the  pieces  operated  upon,  and  follows  the 
pieces  of  work  through  the  shops  from  the  pig  or  merchant 
form  to  the  finished  machine. 

That  the  students  may  learn  to  observe  carefully  and  be 
trained  to  think  and  observe  for  themselves  in  these  mat- 
ters, there  is  required  of  them  a  full  description  of  the 
various  processes,  operations,  and  tools  involved  in  the  pro- 
duction of  each  one  of  a  series  of  properly  graded  examples 
of  patterns,  castings,  forgings,  and  finished  pieces,  which  are 
not  being  constructed  in  the  shops  at  the  time  and  the  blue 
prints  for  which  have  been  given  to  them  on  entering  the 
shops.  The  student's  work  is  directed  not  only  by  these 
drawings  and  by  the  printed  program  given  him  at  the 
start,  but  also  personally  by  a  teacher,  who  accompanies 
him  into  the  shops,  gives  necessary  explanations,  and  tests 
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the  extent  and  accuracy  of  his  knowledge  by  examining  the 
sketches  and  notes  and  by  frequent  questioning.  Finally 
the  results  of  the  observations  and  the  sketches  are  em- 
bodied in  a  memoir. 

During  the  course  there  are  frequent  visits  of  inspection 
to  the  Bethlehem  Iron  Company,  the  L.  V.  R.  R.  Shops  at 
Easton,  and  other  engineering  works  both  in  and  out  of 
town,  with  special  reference  to  such  subjects  as  machine 
elements,  prime  movers,  machinery  for  lifting,  handling 
and  transporting,  and  machinery  for  changing  the  form 
and  size  of  materials.  It  is  intended  that  each  of  these  ex- 
cursions shall  have  some  definite  purpose  in  view  which 
must  be  fully  reported  by  the  students.  These  visits  are 
also  made  the  occasion  for  constant  practice  in  the  free- 
hand sketching  of  machinery. 

The  instruction  in  Machine  Design  begins  with  second 
term  of  the  Freshman  year  and  is  continued  throughout 
the  course.  At  first  tracings  and  blue  prints  of  good  ex- 
amples of  machine  drawings  are  made,  A  thorough  drill 
in  proj  ection  drawing  follows ;  in  this  work  free-hand 
sketches  are  first  made,  and  measurements  taken,  of  ma- 
chine pieces ;  these  sketches  are  then  converted  into  full-size 
working  drawings.  Then  there  is  considerable  practice  in 
the  interpretation  of  such  drawings,  and  general  views  of 
lathes,  planers,  drills,  and  shapers  are  made  from  the  draw- 
ings of  the  details.  This  is  followed  by  difficult  projections 
and  intersections  and  exercises  in  the  empirical  proportion- 
ing of  machine  parts.  Both  empirical  and  rational  formu- 
las are  used  to  determine  the  dimensions  of  fastenings, 
bearings,  rotating  and  sliding  pieces,  belt  and  toothed 
gearing,  levers  and  connecting  rods,  the  data  being  given 
as  they  would  arise  in  practice  and  the  drawings  made  full 
size.  During  the  Junior  year  the  class  takes  up  the  design 
of  a  high-speed  steam  engine,  every  dimension  being  deter- 
mined by  the  students  and  complete  drawings  made.  Dur- 
ing the^enior  year  the  students  undertake  the  calculations, 
estimates,  and  working  drawings  involved  in  the  design  of 
a  simple  but  complete  machine,   each  student  being  en- 
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gaged  upon  a  different  machine.  From  the  finished  draw- 
ings of  each  machine  tracings  are  made  and  then  blue 
prints  taken  for  distribution  among  the  other  members  of 
the  class.  In  the  case  of  the  machines  and  of  the  engine 
the  general  plan  or  arrangement  will  be  given  to  the  stu- 
dents in  the  form  of  rough  sketches,  photographs  or  wood- 
cuts. In  the  last  term  the  students  are  expected  to  make 
original  designs  for  simple  machinery,  whose  object  has 
been  fully  explained.  Thi-oughoat  the  course  the  work  in 
the  draughting-room  is  carried  on  as  nearly  as  possible  like 
that  of  an  engineering  establishment,  and  special  attention 
is  paid  to  methods  of  expediting  the  work  of  calculation  by 
means  of  simple  formulas,  tables,  and  diagrams. 

The  graduates  in  this  course  will  receive  the  degree  of 
Mechanical  Engineer  (M.E.). 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  65. 

SECOND   TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  spherical  trigonometry  and  mensuration.  Use 
of  iogarithmic  tables.     (2) 

French. — Grrammar  and  reader  (continued).  (3)  Or  Ger- 
man.— Grrammar  and  reader  (continued).  Bernhardt's 
Novelletten-Bibliothek,  I.     (3) 

Drawing  and  Machine  Design. — Tracings  and  blue  prints. 
Sketches  and  working  drawings  of  machine  pieces.  Inter- 
pretation of  machine  drawing  by  isometric  sketches.  Ofene- 
ral  views  from  given  details.  Sections  of  stub  ends  and 
valve  passages.  Intersection  of  boiler  flues.  Empirical 
proportioning  of  machine  parts.     (5)     - 

English.  — Rhetoric.     Essays.     (2) 

Gymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  geometry:  Olney's  Gfeneral  Geo- 
metry.    (4) 
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Physics. — Heat,  magnetism,  and  electricity.  Lectures  and 
recitations.     (5) 

Machine  Design. — Proportioning  of  such  machine  parts  as 
come  under  the  head  of  fastenings,  bearings,  rotating  and 
shding  pieces,  belt  and  toothed  gearing,  levers,  and  con- 
necting rods.     (2) 

Visits  of  Inspection. — Examination  and  sketching  of  princi- 
pal machine  parts  in  the  shops  of  the  vicinity.     (2) 

French. — Grrammar.  Greorge  Sand  :  La  Mare  au  Diable. 
Dumas  :  Pauline.  (2)  Or  Qerman.  —  Grrammar.  Bern- 
hardt's  Novelletten-Bibliothek,  II.     (2) 

English. — Essays.     Readings  in  English  classics.     (1) 

Gymnasium.     (2) 

SECOIN^D   TERM. 

Mathematics. — Differential  and  integral  calculus:  Olney 
and,  Courtenay.     (4) 

Physics. — Sound  and  Light.    Lectures  and  recitations.    (3) 

French. — Grammar.  Vigny  :  Le  Cachet  Rouge.  Hugo: 
La  Chute.  Dictation.  (2)  Or  Oerma,n. — Grrammar.  Riehl: 
CTilturgeschichtliche  Novellen.  Freytag :  Aus  dem  Staat 
Friedrichs  des  Grossen.     Dictation.    (2) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia,  and  general  equations  of  mo- 
tion.   (4) 

Steam  Engine. — Holmes'  Steam  Engine.     (3) 

English. — Essays.     Readings  in  English  classics.     (1) 

Gymnasium.     (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics.— Oo\xvieueiY''&  Calculus  and  Wood's  Analyti- 
cal Mechanics.     (2) 

French.— QoYYieiWe,  Racine,  Moliere,  Hugo, etc.  Dictation. 
Compositions.  (2)  Or  Qerman. — Lessing,  Herder,  Goethe, 
Schiller,  Heine,  etc.  Dictation.  Compositions.  (2)  Con- 
versation class  in  both  languages  optional  throughout 
the  year. 
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MecJiankal  Techjiologi/.— Shop  instruction.  Examination  of 
the  processes  and  appliances  involved  in  pattern-making, 
moulding,  forging,  fitting,  and  finishing,  with  sketches  and 
reports.    (7) 

Boilers. — Wilson.  Strength,  construction,  and  Avear  and 
tear  of  boilers.    (1) 

Strength  of  MateriaU. — Elasticity  and  strength  of  wood,  stone, 
and  metals.  Theory  of  beams,  columns,  and  shafts.  Re- 
ports on  experimental  tests.    (4) 

Essays  and  Original  Orations. 

Crymnasiurn.     (2) 

SECO:?rD  TERM. 

French. — Readings.  Compositions.  Lectures  on  French 
literature.  (2)  Or  German.  —  Readings.  Compositions. 
Lectures  on  Gferman  literature.     (2) 

Kinematics  of  Machinery. — Reuleaux.  Nature  and  equiva- 
lence of  mechanisms.     (3) 

Machine  Design. — Calculations  and  working  drawings  for 
a  high-speed  steam  engine.     (5) 

Metallurgy. — Metallurgical  processes.  Furnaces.  Refrac- 
tory building  materials.  Combustion.  Natural  and  arti- 
ficial fuels.     Metallurgy  of  iron.    (4) 

Machinery  of  Transmission. — Weisbach-Herrmann.     (2) 

Literature  and  History.     (1) 

Gymnasium.     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

Thermodynamics.  —  Greneral  principles;  application  to 
steam  engines  and  air  compressors.     (3) 

Gra/phical  Statics. — Grraphical  analysis  of  roof  trusses  and 
girders.     (2) 

Machine  Design. — Calculations  and  working  drawings  for 
hoisting,  pumping,  and  metal- working  machinery.     (4) 

Kinematics. — Diagrams  of  the  changes  of  position,  speed 
and  acceleration  in  mechanisms.  Link  and  valve  mo- 
tions. Quick  return  motions.  Parallel  motions.  Laying 
out  of  cams.    (3) 
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Mechanics  of  Machinery. — Weisbach-Herrinann.  Hoisting 
machinery,  accumulators,  cranes,  and  locomotives.  Grraph- 
ical  statics  of  mechanisms.     (4) 

Oymnasium. 

SECOND   TERM. 

Mechanics  of  Machinery. — Weisbach-Herrmann.  Pumps, 
pumping  engines,  blowing  engines,  compressors,  and 
fans.     (4) 

Machine  Design. — Original  designs.     (5) 

Hydraulics. — Hydrostatics.  Flow  of  water  in  pipes  and 
channels.  Hydraulic  motors.  Practical  work  in  the  hy- 
draulic laboratory.     (2) 

Measurement  of  Power, — Indicating  of  steam  engines;  de- 
termination of  evaporative  efficiency  of  boilers;  dyna- 
mometer experiments.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Evidences. — Lectures.     (1) 

Preparation  of  Thesis. 

Oymnasium. 


THE  COURSES  IN  MIJMING  ENGINEERING. 

These  courses  aim  to  fit  the  student  for  practical  work  in 
either  of  the  branches  of  mining,  metallurgy,  metallurgical 
chemistry,  or  geology.  On  account  of  the  great  number 
and  scope  of  the  studies  necessary  to  the  attainment  of  the 
degree  of  Engineer  of  Mines  (E.M.),  which  includes  that  of 
Metallurgist,  five  years  are  required.  At  the  end  of  the 
fourth  year  the  student  will  have  completed  a  course  simi- 
lar to  that  leading  to  the  scientific  degree  in  other  institu- 
tions, and  will  receive  the  degree  of  Bachelor  of  Science 
(B.S.).  On  completing  the  first  year,  those  who  desire  to 
practice  mining  alone  are  provided  with  a  special  course 
leading  to  the  degree  of  Bachelor  of  Science  (B.S.)  in 
mining.  The  following  program  of  subjects  and  studies 
shows  the  requirements  for  the  degree  of  Engineer  of 
Mines. 
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Modern  Languages.— Although  the  option  of  studying 
French  or  German  lies  Avith  the  student,  it  may  be  well  to 
note  that  the  current  literature  of  the  subjects  taught  in 
these  courses  is  more  abundant  in  the  latter  language. 

Drawing  and  Construction.— The  course  in  machine 
design  begins  in  the  second  term  of  Freshman  year  with 
tracings  of  good  examples  of  machine  dra^vings;  then  fol- 
low the  interpretation  of  such  drawings,  and  the  making 
of  general  ^dews  of  machines  from  detailed  sketches;  exer- 
cises in  projection  drawing  from  the  same,  and  the  propor- 
tioning of  simple  tools  and  machines.  In  Sophomore  yea:- 
the  student  becomes  acquainted  with  the  arrangement 
and  details  of  metallurgical  plant  and  in  Senior  year 
he  designs  the  same.  The  post-graduate,  during  the  entire 
year,  becomes  acquainted  with  and  designs  mining  plant. 
The  field  work  in  mining  and  geological  surveying  is  fol- 
lowed by  map  construction  from  field  notes.  Practice  in 
mining  and  metallargical  construction  is  also  afforded  by 
the  projects. 

Chemistry.  —  The  course  in  theoretical  and  applied 
chemistry  extends  over  three  years  and  includes  Avork  in 
wet  and  dry  assaying  of  all  the  important  ores  and  metal- 
lurgical products  met  with  in  actual  practice,  combined 
with  the  working  of  stoichiometric  problems  and  the  study 
of  chemical  philosophy.  The  practical  work  is  that  re- 
quired for  a  metallurgical  chemist  or  assayer. 

With  moderate  care  the  expenses  in  this  department  need 
not  exceed  ^120. 

Mineralogy. — This  subject  is  divided  into  tw^o  courses. 
In  the  first  course,  after  a  short  exposition  of  the  laws  of 
crystallography  and  a  description  of  crystalhne  forms, 
practical  exercises  are  held  in  the  determination  of  simple 
and  complex  crystals,  in  which  the  student  is  taught  to 
identify  the  various  crystalline  forms  observed  in  minerals 
by  the  aid  of  models  and  of  actual  crystals,  and  with  the 
use  of  the  application  goniometer.  The  second  course  in- 
cludes the  subjects  of  physical,  descriptive,  and  determina- 
tive mineralogy.     As  in  the  first  course,  the  greater  part  of 
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the  time  is  devoted  to  practical  exercises,  which,  in  this 
course,  have  for  their  object  the  determination  of  minerals. 
Each  student  is  thus  enabled  to  become  familiar  with  the 
more  common  minerals  by  the  actual  handling  of  several 
hundred  specimens,  with  the  facility  of  making  such  tests 
as  will  not  injure  them.  The  presence  of  one  or  more  in- 
structors during  each  exercise  permits  the  student  to  make 
frequent  reports  of  his  determinations,  and  to  receive  much 
instruction  as  to  the  characteristics  of  the  minerals.  The 
knowledge  thus  acquired  can  be  supplemented  by  visits  to 
the  museum. 

The  course  in  blowpipe  analysis  may  be  considered  as 
auxiliary  to  the  practical  exercises  in  determinative  miner- 
alogy. In  the  latter  the  student  is  urged  to  rely  chiefly  on 
physical  tests;  in  the  former  he  is  required  to  determine 
minerals  by  the  aid  of  the  blowpipe. 

The  mineralogical  laboratory  offers  facilities  for  an  ad- 
vanced course  in  crystallography  and  in  physical  and  mi- 
croscopic mineralogy  to  a  few  students  who  may  receive 
permission  to  pursue  such  a  course. 

Geology. — This  subject  is  studied  with  special  reference 
to  the  needs  of  the  mining  engineer.  AVithin  a  radius  of 
twenty  miles  the  student  meets  and  becomes  acquainted 
with  the  rocks  of  the  archsean,  the  palaeozoic,  and  the  meso- 
zoic  formations,  and  makes  geological  maps  from  his  own 
field  notes,  paying  attention  to  the  lithological  characters  of 
the  formations,  as  they  are  mainly  non-f ossilif erous.  An  ex- 
tended practical  course  in  lithology  familiarizes  the  stu- 
dent with  the  rocks  of  importance  to  the  mining  engineer 
and  enables  him  to  determine  them  by  sight.  There  are 
over  2000  specimens  in  the  collection,  embracing  all  the 
known  species.  The  course  in  historic  geology  is  illustrated 
by  a  cabinet  of  typical  specimens.  The  course  in  economic 
geology  supplements  the  above  work  by  familiarizing  the 
student  with  the  geological  horizon  of  alf  the  valuable  con- 
stituents of  the  earth's  crust  and  the  theories  of  their  for- 
mation. 


Astronomy. — After  studying  the  theory  of  the  subject 
two  thirds  of  the  year  are  devoted  to  practical  work  in  the 
observatory. 

Applied  MechajN^ics. — This  embraces  hydrauhcs,  a  study 
of  the  steam  engine,  and  the  mechanics  of  machines  em- 
ployed in  mining  and  metallurgy. 

SuRVEYiisrGr. — A  course  extending  over  five  terms  offers 
practice  in  land,  mine,  and  geological  surveying,  leveling, 
topography,  triangulation,  and  railroad  reconnaissance 
and  location.  It  also  includes  practical  work  in  drawing 
and  map  construction. 

Metallurg-y. — There  are  two  courses  of,  together,  about 
one  hundred  and  forty  lectures  upon  this  subject,  which 
extend  throughout  a  year.  In  these  the  chief  object  kept 
in  view  is  a  clear  presentation  of  the  principles  involved  in 
the  various  metallurgical  processes,  looked  upon  as  the 
application  to  practice  of  the  laws  of  chemistry,  physics, 
and  mechanics.  This  is  followed,  in  the  case  of  each  pro- 
cess, by  a  description  of  the  more  important  examples  of 
the  plant  and  of  the  methods  of  conducting  the  process, 
and  by  indications  concerning  its  economic  features.  In 
order  to  ensure  that  the  student  shall  understand  the 
fundamental  principles  of  metallurgy,  and  shall  become  so 
familiar  with  them  as  to  be  able  readily  to  apply  them,  he 
is  required  to  solve  a  series  of  problems  in  which  these 
principles  are  involved.  Many  of  the  problems  are  such  as 
are  likely  to  present  themselves  to  the  metallurgist  in  his 
current  practice. 

The  metallurgical  laboratory  affords  opportunity  for  spe- 
cial investigations  in  subjects  connected  with  metallurgy 
to  such  advanced  students  as  are  competent  to  conduct 
them. 

Mining. — This  subject  is  covered  by  three  courses.  The 
first  begins  with  the  application  of  economic  geology  to  the 
needs  of  the  engineer,  so  that  he  can  study  and  value  min- 
ing properties,  locate  appropriately  the  necessary  plant, 
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and  calculate  the  cost  of  iDroduction.  It  includes  the  dis- 
cussion of  faults  and  the  means  of  finding  faulted  bodies, 
with  practical  problems.  The  subjects  of  blasting,  timber- 
ing, and  winning  deposits  are  applied  to  actual  cases,  as 
tunnel-diiving,  etc.,  and  problems  from  i)ractical  data  are 
solved  by  the  students.  The  second  course  covers  the  sub- 
jects  of  underground  and  surface  haulage;  loading,  un- 
loading, and  stocking  ores;  pumping;  ventilation;  hygiene 
and  mining  law.  A  series  of  problems  is  given  in  each  of 
these  subjects  to  cover  cases  that  meet  the  engineer  in  or- 
dinary jjractice.  The  third  course  treats  of  the  mechanical 
preparation  of  ores  by  the  wet,  dry,  or  magnetic  methods, 
and  esi)ecially  of  the  preparation  of  anthracite  coal. 

The  location  of  the  University  in  the  vicinity  of  the  iron 
works  of  the  Lehigh  Valley,  and  especially  of  the  extensive 
establishment  of  the  Bethlehem  Iron  Company,  affords 
unusual  facihties  for  the  practical  study  of  iron  metallurgy. 
The  processes  for  the  manufacture  of  spelter  and  oxide  of 
zinc  may  be  studied  at  the  Bethlehem  Zinc  Works.  The 
facihties  for  the  practical  study  of  mming  and  economic 
geology  are  not  excelled  by  those  of  any  other  institution 
in  the  country.  The  zinc  mines  at  FriedensviUe,  the  paint 
ores  of  the  Marcellus  formation,  and  the  brown  hematite 
and  slate  deposits  of  the  Lehigh  VaUey  are  in  the  imme- 
diate vicinity,  while  within  easy  reach  by  rail  are  the  semi- 
l^ituminous  and  anthi-acite  coal  fields,  the  block  and  fossil 
iron  ores  of  the  Chnton  measures,  the  iron  mines  at  Corn- 
wall, Pennsylvania,  and  the  iron  and  zinc  mines  of  Xew 
Jersey;  together  affording  examples  of  nearly  all  the  meth- 
ods of  winning  and  dressing  valuable  deposits.  ]S'umerous 
visits  of  inspection  are  made  in  connection  with  the  work 
of  the  course,  to  familiarize  the  student  with  metallurgical 
and  mining  processes  and  afford  data  for  practical  exam- 
ples and  projects. 
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THE  COURSE  IN  MINING  ENGINEERING. 

This  course  is  arranged  so  that  the  subjects  which  pre- 
pare the  student  for  practice  in  the  field  of  metallurgy 
shall  be  completed  at  the  end  of  four  years,  when  the 
graduate  will  receive  the  degree  of  Bachelor  of  Science  in 
Metallurgy  (B.S.).  By  remaining  a  year  longer,  and  tak- 
ing the  subjects  laid  down  for  the  post-graduate  year,  the 
graduate  in  the  course  may  obtain  the  degree  of  Engineer 
of  Mines  (E.M.). 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  65. 

seco:j^d  term. 

3fathe7natics.—Ohiey''ii  University  Algebra,  Part  III.  (3) 
Plane  and  spherical  trigonometry  and  mensuration.  Use 
of  logarithmic  tables.     (2) 

French. — Grrammar  and  reader  (continued).  (3)  German. 
—Grammar  and  reader  (continued).  Bernhardt's  Novel- 
letten-Bibhothek,  I.     (3) 

Drawing.— TrsiGings  and  blue  prints.  Sketches  and  work- 
ing drawings  of  machine  pieces.  Interpretation  of  draw- 
ings by  isometric  sketches.  (reneral  views  from  given 
details.  Sections  of  simple  construction.  Intersections  of 
spheres,  cones,  cylinders,  etc.,  illustrated  from  examples  of 
mining  and  metallurgical  plant,  (xraphical  problems  illus- 
trating the  direction  and  extent  of  throw  in  faults.     (5) 

Surveying. — Theory  of  chain  and  compass  surveying.  Com- 
putation of  areas.     Elements  of  leveling.     (1) 

English. — Rhetoi-ic.     Essays.    (2) 

Gymnasium.    (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  geometry:  Olney's  General  Greo- 
metry.     (4) 

Physics. — Heat,  magnetism,  and  electricity.  Lectures 
and  recitations.     (5) 
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French. — Grrammar.  George  Sand  :  La  Mare  au  Diable. 
Dumas:  Pauline.  (2)  Or  German. — G-rammar.  Bern- 
hardt's  Novelletten-Bibliothek,  II.     (2) 

Drawing. — General  views  of  metallurgical  plant  and  de- 
tailed sketches.    (2) 

Surveying. — Use  of  the  level  and  transit.  Surveys  and 
maps  of  farms.     Colored  topography.     (2) 

English.  — Essays.     Readings  in  English  classics.     (1) 

Qymnadum.    (2) 

SECOND   TERM. 

Mathematics. — Differential  and  integral  calculus:  Olney 
and  Courtenay.     (4) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia,  and  general  equations  of  mo- 
tion.    (4) 

Chemistry. — Lectures  and  laboratory  practice.  Douglas 
and  Prescott's  Qualitative  Analysis.     (4) 

Stoichiometry.     (2) 

French. — Grammar.  Vigny  :  Le  Cachet  Rouge.  Hugo  : 
La  Chute.  Dictation.  (2)  Or  German. — Grammar.  Riehl: 
Culturgeschichtliche  Novellen.  Freytag  :  Aus  dem  Staat 
Friedrichs  des  Grossen.     Dictation.     (2) 

English. — Essays.     Readings  in  English  classics.     (1) 

Gymnasium.     (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics. — Courtenay's  Calculus  and  Wood's  Analyti- 
cal Mechanics.     (2) 

Strength  of  iHfafer/aZs.— Elasticity  and  strength  of  wood, 
stone,  and  metals.  Theory  of  beams,  columns,  and  shafts. 
Reports  on  the  testing  of  materials.     (4) 

Grystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  crystals.     (2) 

Assaying. — Including  the  assay  by  the  dry  methods  of 
gold,  silver,  antimony,  lead,  iron,  and  tin  ores,  coal,  and 
gold  and  silver  bullion.     Laboratory  work.     Ricketts.    (3) 
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Chemical  Philosophy. — Cooke.    (3) 

i^re7icA.— Corneille,  Racine,  Moliere,  Hugo,  etc.  Dicta- 
tion. Compositions,  (2)  Or  German.  —  Lessing,  Herder, 
Goethe,  Schiller,  Heine,  etc.    Dictation.  Compositions.    (2) 

Conversation  class  in  both  languages  optional  through- 
out the  year. 

Essays  and  Original  Orations. 

Q-ymnasium.     (2) 

SECOND    TERM. 

Metallurgy. — Metallurgical  processes.  Furnaces.  Refrac- 
tory building  materials.  Combustion.  Natural  and  ai'tifi- 
cial  fuels.     Metallurgy  of  iron.     (4) 

Mineralogy. — Descriptive  mineralogy,  with  practical  exer- 
cises in  the  determination  of  minerals:  E.  S.  Dana,    (3) 

Blow-Pipe  Analysis.  —  Lectures,  with  practice,  Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 

Chemistry. — Fresenius'  Quantitative  Analysis,  (4)  The 
following  analyses  are  executed  by  the  student:     . 

1.  Iron  wire  (Fe), 

2.  Copper  ore  (Cu). 

3.  Silver  coin  (Au,  Ag,  Pb,  Cu). 

4.  Zinc  ore  (Zn),  By  both  gravimetric  and  volumetric 
methods. 

5.  Bronze  (Cu,  Sn,  Zn,  Pb). 

6.  Spiegeleisen  (Mn). 

7.  Lead  ore  (PbS). 

8.  Ilmenite  (TiOo). 

9.  Iron  ore  (complete  analysis). 

10.  Limestone  (complete  analysis). 

11.  Coal  (volatile  matter,  fixed  carbon,  ash,  HoO,  S,  P). 
Steam  Engine. — Holmes'  Steam  Engine.     (3) 

Frenc/i.— Readings,  Compositions.  Lectures  on  French 
literature.  (2)  Or  German. — Readings.  Compositions.  Lec- 
tures on  (jrerman  literature.    (2) 

Literature  and  History. 

Gymnasium:     (2) 
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SENIOR    CLASS. 
FIRST  TERM. 

Metallurgy.— Of  copper,  lead,  silver,  gold,  platinum,  mer- 
cury, tin,  zinc,  nickel,  cobalt,  arsenic,  antimony,  and  bis- 
muth.   (5) 

Blow-Pipe  Analysis. — Practice.     (1) 

Litliology. — AVilliams'  Lithology,  with  practical  exercises 
in  determining  rocks.     (3) 

Mechanics  of  Machinery. — Herrmann-Smith.  The  graphi- 
cal statics  of  mechanisms.     (2) 

Chemistry.  —  Quantitative  analysis  :  laboratory  work  : 
Fresenius.  (3)  The  following  analyses  are  executed  by  the 
student: 

12.  Slag  (complete  analysis). 

13.  Pig  iron  (complete  analysis). 

14.  Carbon  in  steel  (volumetric), 

15.  Nickel  ore  (Ni,  Co). 

16.  Gras  analysis. 

Graphical  Statics. — (jrraphical  analysis  of  roof  trusses  and 
girders.     (2) 
Projects. — In  metallurgy. 
Grymnasiurn. 

SECOND  TERM. 

Mining. — Mechanical  preparation  of  ores.  Coal  wash- 
ing. Gallon.  Lectures.  (2)  Prospecting.  Economic  ge- 
ology. Boring.  Valuation  of  property.  Methods  of  min- 
ing.    Lectures,    Williams.     (3) 

Drawing. — Designing  of  furnaces  and  other  metallurgical 
plant.     (2) 

Mechanics  of  Machinery. — Hoisting  machinery,  accumulat- 
ors, pumps,  pumping-engines,  blowing-engines,  compress- 
ors, and  fans.     (4) 

Hydraulics. — Hydrostatics.  Flow  of  water  in  pipes  and 
channels.  Hydraulic  motors.  Practical  work  in  the  hy- 
draulic laboratory.     (2) 

Lectures  on  Americcin  and  English  Literature.     (2) 

Christian  Evidences.  — Lectures.     (1) 

Preparation  of  Thesis. 
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POST-GRADUATE  YEAR. 
FIRST  TERM. 

3Iining. —Vnderground  transportation.  Hoisting,  drain- 
age, and  pumping.  Ventilation  and  lighting.  Hygiene  of 
mines.     Mining  law.     Callon-Andi e.     Lectures.     (4) 

Geology. — General  geological  definitions  and  principles. 
Dynamic  geology.     Le  Conte.     (2) 

Drawing.  — (jceYierol  views  of  mining  plant  and  detailed 
sketches.     (2) 

Survey ing. — Mine  survey.  Theory  and  practice,  with  con- 
struction of  mine  maps.    Tunneling  and  shaft  location.    (2) 

Astronomy. — Young's  Greneral  Astronomy.     (3) 

Surmying. — Triangulation.  Levehng.  Topographical  sur 
veys  with  transit  and  stadia.   Topographical  maps.    (4) 

SECOND   TERM. 

Jfmi?j5r.— Timbering  and  masonry.  Support  of  excava- 
tions.    Tunneling.     Lectures.     (2) 

Geology. — Historic  geology.     Le  Conte.     (2) 

Projects. — In  geology  and  mining. 

Surveying. — Greological  survey:  mapping  and  cross-section- 
ing.   (2) 

Drawing. — Designing  of  mining  plant.     (2) 

Surveying. — Theory  of  railroad  curves.  Railroad  recon- 
naissance and  location.  Survey  of  a  line,  with  profile,  map 
and  estimate  of  cost'  Lectures  on  construction  and  main- 
tenance.    (4) 

Astronomy. — Doolittle's  Practical  Astronomy,  with  obser- 
vatory work.     (2) 

Preparation  of  Thesis. 


THE  SHORTER  COURSE  IN   MINING. 

This  course  is  designed  so  that  the  student  who  desires  to 
pursue  the  practice  of  mining  and  ore-dressing,  and  who 
does  not  Avish  to  take  the  full  course,  may  be  prepared  for 
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practice  in  four  years,  receiving  the  degree  of  Bachelor  of 
Science  in  Mining  (B.S.). 

This  course  is  identical  with  the  preceding  up  to  the  end 
of  the  Freshman  year. 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  geometry:  Olney's  General  Geo- 
metry.   (4) 

Mining  Technology. — Kinds  and  systems  of  timbering.  De- 
tails of  haulage  and  hoisting  plant.  Freehand,  isometric, 
and  detailed  drawings.     (7) 

French. — Grammar.  George  Sand:  La  Mare  au  Diable. 
Dumas:  PauHne.  (2)  Or  German. — Grammar,  Bernhardt's 
Novelletten-Bibhothek,  II.     (2) 

Crystallography.  — Lectures,  with  practical  exercises  in  the 
determination  of  crystals.     (2) 

English. — Essays.     Readings  in  English  classics.     (1) 

Gymnasium.    (2) 

SECOND   TERM. 

Mathematics. — Differential  and  integral  calculus  :  Olney 
and  Courtenay.    (4) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia,  and  general  equations  of  mo- 
tion.   (4) 

Chemistry. — Lectures  and  laboratory  practice.  Douglas 
and  Prescott's  Qualitative  Analysis.     (4) 

Mineralogy. — Descriptive  mineralogy,  with  practical  exer- 
cises in  the  determination  of  minerals:  E.  S.  Dana.     (3) 

French. — Grammar.  Vigny:  Le  Cachet  Rouge.  Hugo  : 
La  Chute.  Dictation.  (2)  Or  German. — Grammar.  Riehl: 
Culturgeschichtliche  Novellen.  Freytag:  Aus  dem  Staat 
Friedrichs  des  Grossen.     Dictation.     (2) 

English.— 'Easeiy a.     Readings  in  English  Classics.     (1) 

Gymnasium.    (2) 
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JUNIOR  CLASS. 
FIRST  TERM. 

Mathematics. — Court enay's  Calculu.s  and  Wood's  Anal^i:!- 
cal  Mechanics.    (2) 

Strength  of  Materials. — Elasticity  and  strength  of  Avood, 
stone,  and  metals.  Theory  of  beams,  columns,  and 
shafts.     Reports  on  the  testing  of  materials.     (4) 

Geology. — Gfeneral  geological  definitions  and  principles. 
Dynamic  geology.     Le  Conte.     (2) 

i^■^Ao%J/.— Williams'  Lithology,  with  practical  exercises 
in  determining  rocks.     (3) 

Surxeying. — Triangulation.  Leveling.  Topographical  sur- 
veys with  transit  and  stadia.     Topographical  maps.     (4) 

F?'c^;?t'^.— Corneille,  Racine,  Moliere,  Hugo,  etc.  Dictation. 
Compositions.  (2)  Or  German. — Lessing,  Herder,  Groethe, 
Schiller,  Heine,  etc.  Dictation.  Compositions.  (2)  Con- 
versation class  in  both  languages  optional  throughout  the 


and  Original  Orations. 
G-ymnasium.     (2) 

SECOiN^D   TERM. 

Geology. — Historic  geology.     Lectures.     LeConte.     Dana. 

Mining. — Prospecting.  Economic  geology.  Boring.  Val- 
uation of  property.  System  of  mining.  Lectures.  Wil- 
liams. (3)  Timbering  and  walling.  Support  of  excava- 
tions.    Tunneling.     Lectures.     (2) 

Steam  Engine. — Holmes'  Steam  Engine.     (3) 

Siirteying. — Theory  of  railroad  curves.  Railroad  recon- 
naissance and  location.  Survey  of  a  line,  with  profile,  map. 
and  estimate  of  cost.  Lectures  on  construction  and  main- 
tenance.    (4) 

French. — Readings.  Compositions.  Lectures  on  French 
literature.  (2)  Or  German. — Readings.  Compositions.  Lec- 
tures on  Grerman  literature.     (2) 

Literature  and  History. 

Gymnasium,.     (2) 
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SENIOR  CLASS. 
FIRST  TERM. 

Mining. — Underground  transportation.  Hoisting,  drain- 
age, and  pumping.  Ventilation  and  lighting.  Hygiene  of 
mines.     Mining  law.     Gallon- Andre.     Lectures.     (4) 

Graphical  Stutics. — Grraphical  analysis  of  roof-trusses  and 
girders.     (2) 

Astronomy. — Young's  General  Astronomy.     (3) 

Sur-ceying. — Mine  survey.  Theory  and  practice,  with  con- 
struction of  mine  maps.    Tunneling  and  shaft  location.    (2) 

Assaying. — Including  the  assay  by  the  dry  methods  of 
gold,  silver,  antimony,  lead,  iron,  and  tin  ores,  coal,  and 
gold  and  silver  bullion.    Laboratory  work.    Ricketts.    (3) 

Drawing. — Gfeneral  views  of  mining  plant  and  detailed 
sketches.     (2) 

Grymnasium. 

SECOND   TERM. 

J/mm^.— Mechanical  preparation  of  ores.     Coal  washing. 
(2) 
Projects. — In  geology  and  mining.      (1) 

Drawing. — Designing  of  mining  plant.     (3) 

Blow-Pipe  Analysis. — Lectures,  with  practice.  Plattner, 
Brush,  or  Nason  and  Chandler,     (1) 

Surveying. — Greological  survey:  mapping  and  cross-section- 
ing.    (2) 

Hydraulics. — Hydrostatics.  Flow  of  water  in  pipes  and 
channels.  Hydraulic  motors.  Practical  work  in  the  hy- 
draulic laboratory.     (2) 

Astronomy. — Doolittle's  Practical  Astronomy,  with  obser- 
vatory work.     (2) 

Lectures  on  American  and  English  Literature.     (2) 

Christian  Evidences. — Lectures.     (1) 

Preparation  of  Thesis. 

Gymnasium. 
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POST-GRADUATE  YEAR. 

Students  who  have  completed  the  last  course  may  ob- 
tain the  degree  of  Engineer  of  Mines  (E.M.)  by  one  year's 
post-graduate  work,  though  it  is  desired  that  all  who  in- 
tend taking  that  degree  shall  jjursue  the  regular  course, 
first  given. 

FIRST  TERM. 

Metallargy.— Of  copper,  lead,  silver,  gold,  platinum,  mer- 
cury, zinc,  etc.     (5) 

Bloic-Pipe  Analysis. — Practice.     (1) 

Chemistry. — Quantitative  analysis:  laboratory  work:  Fre- 
senius.  (3)  The  following  analyses  are  executed  by  the 
student: 

1.  Iron  wire  (Fe). 

2.  Copper  ore  (Cu) . 

3.  Silver  coin  (Au,  Ag,  Pb,  Cu). 

4.  Zinc  ore  (Zn).  By  both  volumetric  and  gravimetric 
methods. 

5.  Bronze  (Cu,  Sn,  Zn,  Pb). 

6.  Spiegeleisen  (Mn). 

7.  Lead  ore  (PbS) . 

Mechanics  of  Machinery. — Herrmann-Smith.  The  graphi- 
cal statics  of  mechanisms.     (2) 

Ghemical  Philosophy. — Cooke.     (3) 

Drawing. — Greneral  views  of  metallurgical  plant  and  de- 
tailed sketches.     (2) 

SECOND   TERM. 

Metallurgy. — Metallurgical  processes.  Furnaces.  Refrac- 
tory building  materials.  Combustion.  iSTatural  and  artifi- 
cial fuels.     Metallurgy  of  iron.     (4) 

Chemistry. — Fresenius'  Quantitative  Analysis.  (4)  The  fol- 
lowing analyses  are  executed  by  the  student: 

8.  Ilmenite  (TiOo). 

9.  Iron  ore  (complete  analysis). 
10.  Limestone  (complete  analysis). 
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11.  Coal  (volatile  matter,  fixed  carbon,  ash,  HgO,  S,  P). 

12.  Slag  (complete  analysis). 

13.  Pig  iron  (complete  analysis). 

14.  Carbon  in  steel  (volumetric). 

15.  Nickel  ore  (Ni,  Co). 

16.  (ras  analysis. 

Drnwing. — Designing  of  furnaces  and  other  metallurgical 
plant.     (2) 

Projects. — In  metallurgy. 

Mechanics  of  Machinery. — Hoisting  machinery,  accumula- 
lars,  pumps,  pumping-engines,  blowing-engines,  compres- 
sors, and  fans.    (4) 

Preparation  of  Thesis. 


THE  COURSE  IN  PHYSICS  AND   ELECTRICAL 
ENGINEERING. 

In  the  arrangement  of  the  details  of  this  new  course  the 
object  has  been  to  provide  for  those  who  seek  to  fit  them- 
selves as  Electrical  Engineers  a  preliminary  training  as 
complete  and  broad  as  that  given  to  the  members  of  the 
other  schools.  The  requirements  for  admission,  the  mathe- 
matical and  English  studies,  the  m^odern  languages  and 
other  outside  branches  are  the  same  as  those  in  the  other 
technical  courses.  To  these  have  been  added  such  por- 
tions of  the  Mechanical  Engineering  Course,  with  which 
this  course  is  most  closely  allied,  as  are  necessary  to  give 
the  student  a  general  but  sufficiently  accurate  knowledge 
of  machinery. 

This  preparation  joined  to  the  unusually  full  develop- 
ment of  Physics — and  especially  of  Electricity— will,  it  is 
thought,  make  a  course  sufficiently  comprehensive  and 
thorough  for  the  proper  training  of  candidates  for  this 
degree.  The  great  success  attending  the  large  majority  of 
the  young  men  who  have  taken  the  one  year's  course  in 
Electricity,  in  their  subsequent  electrical  work,  warrants 
the  belief  that  this  broader  and  more  extended  course  will 
attain  its  object. 
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The  main  feature  of  this  new  course  is  the  prominence 
given  to  the  subject  of  Physics.  This  extends  through 
three  years,  and  while  Electricity  is  specially  developed  the 
other  branches,  Elementary  Mechanics,  Heat  and  Light, 
are  fully  provided  for.  The  opportunity  is  thus  given  to 
any  one  who  wishes  to  acquire  a  more  extensive  knowledge 
of  Physics  than  the  University  curriculum  has  heretofore 
offered.  The  student  is  weU  drilled  in  the  theory  by  means 
of  lectures  and  recitations,  which  carefully  cover  the  whole 
subject,  and  he  is  required  to  go  over  the  ground  himself  in 
the  best  of  all  schools — the  working  laboratory.  Enough 
of  work  on  each  topic  is  given  him  to  render  him  familiar 
with  his  subject.  Much  prominence  is  given  to  work  that 
brings  out  the  resources  of  the  student  himself,  such  as  the 
construction  of  instruments  and  original  investigation.  He 
is  encouraged  to  this  and  a  regular  portion  of  his  time  is  set 
apart  for  this  obj  ect. 

It  will  be  seen  from  the  preceding  statement  that  this 
course  offers  two  great  advantages:  the  thorough  and 
extensive  training  of  those  intending  to  take  part  in  the 
great  development  of  Electric  Science  in  the  industrial 
field  now  going  on  and  the  facilities  offered  to  those  who 
wish  to  take  a  four  years'  course  specially  devoted  to  the 
whole  branch  of  Physics. 

The  practical  work  of  the  Physical  Laboratory  is  too 
extensive  to  allow  of  full  details  being  given  in  the  follow- 
ing arrangement  of  the  course.  The  more  important 
subjects  developed  may  be  mentioned  here.  In  Mechanics, 
exact  measurements,  specific  gravit^^,  barometric  leveling. 
In  Heat,  calorimetry  and  hygrometry.  In  Light,  testing  of 
optical  instruments,  spectroscopic  analysis  and  photometry. 
In  Magnetism,  study  of  laws  of  force,  determination  of 
moments  of  magnets  and  of  horizontal  components  of  in- 
tensity of  eai'th's  magnetism  in  absolute  units.  In  Meteor- 
ology, observations  for  several  months  as  taken  in  the  U.  S. 
Signal  Ser\ace  stations,  with  all  the  usual  corrections  and 
reductions;  construction  of  charts;  mapping  curves;  re- 
ports, etc.     In  Electricity,  management  of  batteries,  con- 
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struction  of  instruments,  electrical  measurements,  electro- 
lysis and  relation  of  electrical  currents  to  heat  and 
mechanical  work;  practical  running  and  care  and  tests  of 
dynamos  for  efficiency,  etc, ;  electric  lighting,  with  photo- 
metric tests  of  arc  and  incandescent  lamps;  measurement 
of  heat  units  given  off  by  lamps,  their  resistance  (hot  and 
cold)  ;  energy  consumed  in  lamps ;  spectroscopic  tests  of 
purity  of  carbons ;  study  of  telegraph  and  telephone  and 
of  the  application  of  electricity  to  railways;  visits  to  manu- 
factories, working  systems,  electric  railways,  etc. 

In  Magnetism,  during  the  last  year,  attention  has  been 
given,  both  in  lectures  and  in  the  laboratory  work,  to  the 
investigation  of  the  magnetic  properties  of  iron,  magnetic 
moment,  intensity  of  magnetization,  magnetic  induction, 
permeability,  susceptibility,  hysteresis,  etc.  Both  the  bal- 
listic and  magnetometer  methods  are  used.  The  study 
the  magnetic  circuit  and  the  designing  and  calculation  of 
a  dynamo  form  part  of  the  regular  work  of  each  student. 

The  degree  of  Electrical  Engineer  (E.E.)  will  be  given  to 
the  graduates  of  this  course. 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  'page  65. 

SECOND  TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  spherical  trigonometry  and  mensuration.  Use 
of  logarithmic  tables.    (2) 

Chemistry. — Lectures  and  laboratory  practice.  Douglas 
and  Prescott's  Qualitative  Analysis.     (2) 

French. — Gframmar  and  reader  (continued).  (3)  Or  (x^r- 
wr^?i.— Grrammar  and  reader  (continued).  Bernhardt' s 
Novelletten-Bibhothek,  I.     (3) 

Draioing. — Descriptive  geometry  and  isometric  drawing. 
Warren's  Elementary  Projection  Drawing.     (3) 

English. — Rhetoric.     Essays.    (2) 

Gymnasium..     (2) 
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SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics. — Analytical  geometry:  Olney's  Greneral  Greo- 
metry.     (4) 

Laboratory  Methods  and  Magnetism. — Lectures.     (3) 

Mechanics.,  Sound  and  ^ea.t  — (Physical  laboratory.)    (4) 

Draicing.—Vlsiii^  of  an  electric  light  station.  Architec- 
tural drawing.     (2) 

i^renc/i.— Grramniar.  Greorge  Sand  :  La  Mare  au  Diable. 
Dumas :  Pauline.  Or  Oerman.—GrvsiunnsiV.  Bernhardt's 
Novelletten-Bibliothek,  II.     (2) 

English. — Essays.     Readings  in  English  classics.     (1) 

Gymnasium.     (2) 

SECOI^D  TERM. 

Mathematics. — Differential   and    integral  calculus:    Olney 
and  Courtenay.     (4) 
HerU. — Continued,     (Physical  laboratory.) 
Magnetism.^(RQQ\iQitioii^  and  physical  laboratory.)     (3) 
French. — (rrammar.      Vigny  :   Le  Cachet  Rouge.     Hugo  : 
La  Chute.     Dictation.    (2)    Or  German. — Grammar.     Riehl  : 
Culturgeschichtliche  Novellen.     Freji:ag  :   Aus  dem  Staat 
Friedrichs  des  Grossen.     Dictation.     (2) 

Mechanics. — Theory  of  motion,  statics,  energy,  center  of 
gra\aty,  moment  of  inertia,  and  general  equations  of  mo- 
tion.    (4) 

Steam  Engine. — Holmes'  Steam  Engine.     (3) 
English. — Essays.     Readings  in  English  classics.     (1) 
Gymnasium.    (2) 

JUNIOR  CLASS. 
FIRST  TERM. 

3Iathematics. — Courtenay's  Calculus  and  Wood's  Analyti- 
cal Mechanics.     (2) 

French. — Corneille,  Racine,  Moliere,  Hugo,  etc.  Dictation. 
Compositions.     (2)     Or  German. — Lessing,  Herder,  Goethe, 
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Schiller,  Heine,  etc.  Dictation.  Compositions.  (2)  Con- 
versation class  in  both  languages  optional  thi-oughout  the 
year. 

Zi'p'/^/f. —Lectures. 

El.ectrkity  arid  Magnetism. — Lectures  ^"ith  recitations  ;  text- 
book, Shngo  and  Brooker's  Electrical  Engineering.     (3) 

Ligld  and  Electricity;  EleHrical  Me^mirements. — (Physical  la- 
boratory.)    (3) 

Meteorology. — Text-book  and  practice.     (1) 

Strength  of  Materials. — Elasticity  and  strength  of  wood, 
stone  and  metals.  Theory  of  beams,  columns,  and  shafts. 
Reports  on  the  testing  of  materials.     (4) 

Boilers. — Wikon.  Strength,  construction  and  Avear  and 
tear  of  boilei-s.     (1) 

Essays  and  Original  Orations. 
iriMsium.     (2) 


SECO]\T)   TERM. 

Dynannc  Machines  and  Electric  Lighting  ;  Magnetic  Properties  of 
Iron. — Text-books  and  lectures.     Slingo  and  Brooker.     (3) 

Electrical  Mefmirements.,  Spectroscopic  and  PMtoinetric  Work; 
Magnetic  Propeii;ies  of  Iron.,  Magnetic  Induction.,  Intensity  of  Mag- 
netisaMon,  Permeability,  Hysteresis. — (Physical  laboratory.)    (5) 

^re/zc7«.— Readings.  Compositions.  Lectures  on  French 
Literature.  (2)  Or  German. — Readings.  Compositions.  Lec- 
tures on  Grerman  Literature.    (2) 

Macfdne  Design. — Calculations  for  a  High-Speed  Steam 
Engine.  Proportioning  of  such  machine  parts  as  come 
under  the  head  of  fastenings,  bearings,  rotating  and  slidhig 
pieces,  belt  and  toothed  gearing,  levers  and  connecting 
rods,     {o) 

Literature  and.  History.     '1) 

Crymnasiurn.     (2) 

SENIOR  CLASS. 
FIRST  TERM. 

Theory  of  Dynamic  Machines. — Electro-magnets,  Thompson. 
D\Tiamo  construction.     Text-book  and  lectures.     (2) 
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Dynamic  Machines.  —  Practice  in  running  and  care  of. 
Tests  of  efficiency  in  generators  and  motors,  photometric 
and  spectroscopic  tests  of  lamps,  etc.  (Physical  labora- 
tory.)    (5) 

Machine  Design. — Proportioning  of  Machine  Parts  (con- 
tinued).    (2) 

Astronomy. — Young's  General  Astronomy.     (3) 

Mechanics  of  Machinery. — Herrman-Smith.  The  graphical 
statics  of  mechanisms.     (2) 

Scientific  Readings. 

Gymnasium. 

SECOND  TERM. 

Applications  of  Electricity  to  Railways.,  etc.     (4) 
Measurement  of  Power.  —  Indicating    of    Steam    Engines; 
dynamometer  experiments.     (1) 
Physics. — Original  Investigation.     (5) 
Lectures  on  English  and  American  Literature.     (2) 
Christian  Evidences.     (1) 

Preparation  of  Thesis. — (With  laboratory  work.) 
Gymnasium. 

THE  COURSE  IN  CHEMISTRY. 

This  course  of  study  is  designed  to  prepare  students  for 
the  profession  of  the  chemist,  in  connection  with  metal- 
lurgical establishments,  sugar  refineries,  gas  works,  super- 
phosphate works,  electrical  machinery  manufactories, 
mining  companies,  etc.,  and  the  general  consulting  and 
analji:ical  work  of  the  professional  chemist.  It  is  also 
w^ell  adapted  for  the  preparation  of  teachers  of  chemistry 
and  as  a  preliminary  course  to  the  study  of  medicine.  It  is 
eminently  practical,  the  student's  time  being  largely  occu- 
pied by  practical  work  in  the  large,  well  equipped  and  well 
ventilated  chemical  laboratories,  which  were  completed  in 
1885  and  constitute  the  best  constructed  building  for  this 
purpose  in  this  country.  The  museum  of  chemistry  con- 
tains large  collections  of  specimens,  for  illustrating  the 
lectures  on  theoretical  and  applied  chemistry. 
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Theoretical  Chemistry.— Instruction  in  this  subject 
begins  with  lectures  four  times  a  week,  in  the  first  term  of 
the  Freshman  year.  These  lectures  are  fully  illustrated  by 
experiments,  colored  diagrams,  working  drawings  and 
lantern  pictures,  and  specimens  from  the  museum.  They 
include  a  general  introduction  to  theoretical  chemistry, 
and  a  description  of  the  non-metallic  and  metallic  elements 
and  their  compounds,  the  general  subject  of  inorganic 
chemistry.  The  students  are  required  to  take  notes  of  the 
lectures,  and  to  pass  a  written  examination  at  the  end  of 
the  term. 

In  the  second  term  of  this  year  stoichiometry  and  chem- 
ical problems  and  reactions  are  taught  by  recitations  twice 
each  week. 

The  study  of  theoretical  chemistry  is  continued  through- 
out the  Sophomore  year  by  recitations  three  times  a  week 
from  Cooke's  Chemical  Philosophy  and  Remsen's  Chem- 
istry and  is  concluded  in  the  first  term  of  Junior,  by  a 
course  of  lectures  and  recitations  on  theoretical  organic 
chemistry,  four  times  a  week.  These  lectures  are  illus- 
trated by  experiments  and  by  specimens  from  the  museum^ 
of  chemistry. 

Written  examinations  are  held  at  the  close  of  each  of  the 
above  courses. 

Analytical  Chemistry.— Qualitative  analysis  is  taught 
in  the  second  term  of  the  Freshman  year,  by  lectures, 
recitations,  and  practical  work  in  the  qualitative  labora- 
tory, twelve  hours  of  practical  work  per  week  being  re- 
quired. This  laboratory  is  a  large,  well  ventilated,  and 
well  lighted  room,  supplied  with  convenient  working 
tables,  vacuum  filtration,  hoods  for  noxious  vapors,  steam 
baths,  gas  and  washing  appliances,  and  a  commodious 
room  for  hydrosulphuric  acid.  Distilled  water  is  delivered 
by  faucet  in  this  room  and  the  other  large  laboratories.  At 
the  close  of  the  term  a  i^ractical  examination  is  held  in  this 
subj  ect. 

After  completing  this  course,  quantitative  analysis  is 
pursued  throughout  the  Sophomore  and  the  first  term  of 
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the  Junior  years.  This  subject  is  taught  by  lectures,  reci- 
tations, and  practical  work  in  the  quantitatiYe  laboratory, 
which  is  equipped  similarly  to  the  qualitative  laboratory, 
but  is  supplied  in  addition  with  apparatus  for  drying  pre- 
cipitates and  residues,  rooms  for  the  chemical  balances,  for 
combustions,  and  for  a  reference  hbrary. 

Twelve  hours  per  week  are  required  during  the  first  term 
of  the  Sophomore  year  and  fifteen  hours  during  the  second 
term  of  that  year  and  the  first  term  of  the  Junior  year. 

The  course  consists  in  gravimetric  and  volumetric 
analyses,  as  applied  to  the  substances  given  in  the  lists 
farther  on,  accuracy  being  required  in  the  determination 
of  each  constituent. 

At  the  close  of  each  term  written  examinations  are  held 
upon  the  theory  and  practice  of  quantitative  analysis. 

Gas  ANAliYSiS  is  taught  by  lectures  and  laboratory  prac- 
tice in  the  gas  laboratory.  This  laboratory  is  supphed 
with  full  and  complete  apparatus  for  gas  analysis,  accord- 
ing to  Bunsen's  processes,  as  well  as  apparatus  for  some  of 
the  more  rapid  methods.  Mixtures  of  gases  are  required 
to  be  analyzed  by  the  students,  within  certain  limits  of 
error,  and  a  written  examination,  on  the  theory  and  prac- 
tice, is  held  at  the  close  of  the  course. 

Assaying. — The  assaying  of  ores  by  furnace  assay,  to- 
gether with  gold  and  silver  bullion  analysis,  by  processes 
practiced  in  the  United  States  Mint,  is  taught  by  lectures 
and  practical  work  in  the  first  term  of  the  Senior  year, 
nine  hours  of  practical  work  per  week  being  required. 
The  course  includes  the  assaying  of  ores  of  lead,  tin,  anti- 
mony, gold,  silver, and  iron,  coal,  and  gold  and  silver  bullion. 

The  assaying  laboratory  is  supplied  with  large  working 
tables,  twenty-nine  crucible  and  two  iron  furnaces,  and 
eight  muffle  furnaces,  with  adjoining  rooms  for  balances, 
and  gold  and  silver  bullion  analysis. 

A  certain  accuracy  of  results  and  a  written  examination 
as  regards  theory  and  practice  are  required. 
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Organic  Chemistry.— The  practical  work  in  this  subject 
is  performed  in  the  second  term  of  the  Junior  year,  eighteen 
hours  per  week  being  required,  with  conferences  and  recita- 
tions each  week.  The  laboratory  for  this  work  is  equipped 
similarly  to  the  quantitative  laboratory,  in  addition  being 
supplied  with  steam  heat,  cold  water  and  air  blast  upon 
the  working  tables,  and  a  full  supply  of  apparatus  for  the 
various  determinations  and  experiments,  including  com- 
bustion furnaces,  furnaces  for  heating  sealed  tubes,  mer- 
cury pump,  Hoffman's,  Dumas'  and  Meyers'  apparatus  for 
vapor  densities,  nitrometers,  chemical  balances,  etc. 

The  course  consists  of  determinations  of  specific  gravities, 
melting  points,  boiling  points,  vapor  densities,  chlorine, 
bromine,  iodine,  and  sulphur  of  organic  substances. 

Combustion  analysis,  nitrogen  determination,  fractional 
distillation,  and  the  preparation  of  several  pure  organic 
compounds  and  their  analysis  are  included. 

Industrial  Chemistry. — A  course  of  lectures  is  deliv- 
ered upon  this  subject  in  the  second  term  of  the  Senior 
year,  illustrated  by  experiments,  diagrams,  lantern  pict- 
ures, and  specimens  from  the  museum  of  chemistry.  The 
working  laboratories  for  this  subject  contain  an  apparatus 
for  making  illuminating  gas,  an  alcohol  still,  worm  and 
doubler,  and  a  complete  working  model  of  a  sugar  refinery, 
including  filters,  vacuum  pan,  and  centrifugal.  There  is 
also  apparatus  for  use  in  the  manufacture  of  chemicals,  for 
dyeing,  calico  printing,  and  bleaching.  In  connection 
with  these  laboratories  is  a  room  containing  a  photometer 
and  apparatus  for  determining  the  sulphur,  ammonia,  and 
specific  gravity  of  illuminating  gas;  also  a  laboratory  for 
the  testing  of  alcoholic  liquors,  sugar,  molasses,  bone  black, 
soap,  petroleum,  paints,  dyes,  superphosphates,  and  other 
commercial  products,  with  the  necessary  technical  appa- 
ratus. The  students  make  practical  experiments  in  this 
direction,  and,  with  an  instructor,  visit  various  industrial 
establishments  in  this  neighborhood  and  in  and  around 
New  York  City. 
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ToxiCOLOG-Y. — A  course  of  lectures  on  this  subject  is 
given  in  the  first  term  of  the  Junior  year,  ilhistrated  by 
experiments  and  by  the  large  collection  of  specimens  of 
poisons  from  the  museum  of  chemistry.  This  is  supple- 
mented by  a  short  course  of  laboratory  work  on  some  of 
the  common  poisons. 

Sajs^itary  Chemistry.— During  the  second  term  of  the 
Senior  year  attention  is  given  to  the  qualitative  and  quan- 
titative examination  of  air,  water,  food,  disinfectants,  and 
other  subjects  connected  with  this  branch  of  the  science. 
Special  apparatus  is  provided  for  this  work,  as  recom- 
mended by  the  best  authorities  on  the  subj  ect. 

Photographic  Chemistry. —A  well  equipped  photo- 
graphic laboratory  and  dark  rooms  are  provided,  in  which 
the  students  of  the  chemical  course  receive  practical 
instruction. 

Physiological  Chemistry,— The  examination  of  urine, 
blood,  etc. ,  receives  a  proper  amount  of  attention. 

The  course  also  includes  instruction  in  physics,  miner- 
alogy, blowpipe  analysis,  metallurgy,  and  geology,  which 
are  of  great  value  to  the  chemist. 

Microscopy.— Instruction  in  the  use  of  the  microscope  is 
given  in  the  first  term  of  the  Senior  year. 

In  the  Senior  year  the  student  is  required  to  prepare  a 
thesis  on  some  subject,  selected  by  the  Prof essor  of  Chem- 
istry, involving  practical  work  in  the  laboratory  in  addition 
to  the  literary  labor,  each  graduate  thus  making  a  contri- 
bution to  the  progress  of  the  science,  as  a  preliminary  to 
the  reception  of  his  degree. 

The  graduate  of  this  course  receives  the  degree  of  Ana- 
lytical Chemist  (A.  C). 

Students,  not  candidates  for  a  degree,  are  admitted  for 
special  courses  in  chemistry,  of  which  they  will  receive 
certificates. 

The  laboratories  are  under  the  immediate  charge  of  the 
Professor  and  Instructors  of  Chemistry  and  are  open  to  the 
students  from  8  o'clock  A.M.  to  6  o'clock  P.M.,  including 
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Saturdays.  Students  are  at  liberty  to  work  in  the  labora- 
tories beyond  the  required  hours  as  their  time  may  permit. 
Students  are  charged  for  materials  and  apparatus  con- 
sumed; with  moderate  care  this  expense  need  not  exceed 
$50  per  year. 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  page  65. 

SECOND   TERM. 

Mathematics. — Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  spherical  trigonometry  and  mensuration.  Use 
of  logarithmic  tables.     (2) 

Ghemistry. — Lectures  and  laboratory  practice.  Douglas 
and  Prescott's  Qualitative  Analysis.     (4) 

French. — Grammar  and  Reader  (continued).  (3)  Or  Qer- 
man. — Grrammar  and  Reader  (continued).  Bernhardt' s 
Novelletten-Bibhothek,  I.     (3) 

Stoichiometry.     (2) 

English. — Rhetoric.     Essays.     (2) 

Gymmmum.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

'  (Jhemical  Philosophy.  — Cooke.     (3) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analysis.  (4) 
The  following  analyses  are  executed  by  the  student: 

1.  Iron  wire  (Fe). 

2.  Potassium  dichromate  (CrgOo). 

3.  Barium  chloride  (Ba,  CI,  HgO). 

4.  Magnesium  sulphate  (MgO,  SO.,  H^O). 

5.  Disodium  hydrogen  phosphate  (PoO-). 

6.  Rochelle  salt  (K^O,  Na^O). 

7.  Volumetric  determination  of  chlorine. 

8.  Acidimetry  (HCl,  H.SO^,  HNO3,  UC.U.O.J. 

9.  Alkahmetry  (KOH,  NaOH,  NH^OH,  soda  ash,  pearl 
ash). 
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10.  Chlorimetry  (bleaching  powders), 
Qimntltative  Analysis. — Conference.     (1) 

Physics. — Heat,  magnetism,  and  electricity.  Lectures  and 
recitations.     (5) 

French. — Grrammar.  Greorge  Sand:  La  Mare  au  Diable. 
Dnmas:  Pauline.  (2)  Or  German. — Grrammar.  Bernhardt' s 
Novelletten-Bibhothek,  II.     (2) 

English. — Essays.     Readings  in  English  classics,     (1) 

G-ymnasium.     (2) 

SECO]VD  TERM. 

Physics. — Sound  and  light.     Lectures  and  recita^Jtions.    (3) 

French. — Grrammar.     Vigny  :   Le  Cachet  Rouge.     Hugo  : 

La  Chute.     Dictation,    (2)    Or  (re^'mfm,— Grrammar.    Riehl : 

Culturgeschichtliche  Novell  en.     Frej^ag  :  Aus  dem  Staat 

Friedrichs  des  Grrossen.     Dictation,     (2) 

Quantitative  Analysis. — Fresenius'  Quantitative  Analysis.  (5) 
The  following  analyses  are  executed  by  the  student: 

11.  Copper  ore  (Cu). 

12.  Zinc  ore  (Zn).  By  both  gravimetric  and  volumetric 
Methods. 

13.  Lead  ore  (Pb,  S). 

14.  Silver. coin  (Au,  Pb,  Ag,  Cu). 

15.  Spiegeleisen  (Mn). 

16.  Copper  alloys  (complete  analysis). 

17.  Ilmenite  (TiOo). 

18.  Iron  ore  (complete  analysis). 

19.  Limestone  (complete  analysis). 

20.  Coal  (volatile  matter,  fixed  carbon,  ash,  H^  O,  S,  P). 

21.  Slag  (complete  analysis). 
Quantitcttixe  Analysis.  — Conference.     (1) 

Blow-Pipe  Analysis. —  Lectures,    with   practice.       Plattner, 
Brush,  or  Nason  and  Chandler.     (1) 
Chemical  Philosophy.     (3) 

English.— ^ss'drys.     Readings  in  English  classics.     (1) 
Oymnasium.     (2) 
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JUNIOR  CLASS. 
FIRST  TERM. 

Toxicology. — Lectures.     (2) 

Quantitative  Analysis. — Fresenius'    Quantitative    Analysis. 
(5) 
The  following  analyses  are  executed  by  the  student : 

22.  Guano  (NHg,  PgOg,  H^O). 

23.  Clay  (complete  analysis). 

24.  Manganese  ore  (MnOg). 

25.  Mineral  water  (complete  analysis). 

26.  Pig  iron  (complete  analysis). 

27.  Nickel  ore  (Ni,  Co). 

28.  Carbon  in  steel  (volumetric). 

29.  Gas  analysis. 

Quantitative  Analysis. — Conference.     (1) 
Organic  Ghemistry. — Lectures  and  recitations.     (4) 
Crystallography. — Lectures,  with  practical  exercises  in  the 
determination  of  crystals.     (2) 

French. — Corneille,  Racine,  Moliere,  Hugo,  etc.  Dicta- 
tion, Compositions.  (2)  Or  Oerman. — Lessing,  Herder, 
Goethe,  Schiller,  Heine,  etc.  Dictation.  Compositions.  (2) 
Conversation  class  in  both  languages  optional  throughout 
the  year. 
Essays  and  Original  Orations. 
Gymnasium.     (2) 

SECOND  TERM. 

Organic  Ghemistry. — Laboratory.     (6) 

Organic  Ghemistry — Conference.     (1) 

Metallurgy. — Metallurgical  processes.  Furnaces.  Refrac- 
tory building  materials.  Combustion.  Natural  and  arti- 
ficial fuels.     Metallurgy  of  iron.     (4) 

^renc^.— Readings.  Compositions.  Lectures  on  French 
literature.  (2)  Or  German. — Readings.  Compositions. 
Lectures  on  German  literature.     (2) 

Mineralogy. — Descriptive  mineralogy,  with  practical  exer 
cises  in  the  determination  of  minerals.     E.  S.  Dana.     (3) 

Gymnasium.     (2) 
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SENIOR  CLASS. 
FIRST  TERM. 

Metallurgy. — Of  copper,  lead,  silver,  gold,  platinum,  mer- 
cury, tin,  zinc,  nickel,  cobalt,  arsenic,  antimony  and  bis- 
muth.    (5) 

Assaying. — Including  the  assay  by  the  dry  method  of 
gold,  silver,  antimony,  lead,  iron,  and  tin  ores,  coal,  gold 
and  silver  bullion,  and  rich  lead.     Ricketts.      (3) 

Industrial  Chemistry. — Laboratory.     (3) 

Oeology. — Williams'  Lithology,  with  j^ractical  exercises  in 
determining  rocks.     (3) 

Microscopy. — Laboratory.     (2). 

Preparation  of  Thesis. 

Q-ymnasium. 

seco:nd  term. 

Industrial  Chemistry. —Ijectures.     (3) 
Industrial  Chemistry. — Laboratory.     (3) 
Industrial  Chemistry. — Conference.     (1) 
Agricultural  Chemistry. — Laboratory.     (1) 
Sanitary  Chemistry. — Laboratory.     (1) 

Geology.  —  Historic  and  dynamic  geology.  Lectures. 
G-eikie.     (2) 

Christian  Evidences. — Lectures.     (1) 

Lectures  on  American  and  English  Literature.     (2) 

Preparation  of  Thesis.     (2) 

Gymnasium. 

THE  COURSE  IN  ARCHITECTURE. 

The  studies  in  this  course  are  closely  allied  with  those  in 
civil  engineering,  the  higher  surveying,  railroad  work, 
mineralogy,  geology,  and  astronomy  being  omitted,  instead 
of  which  architectural  drawing  and  designing  is  substi- 
tuted as  seen  in  the  following  program.  Instruction  is 
also  given  in  the  history  and  aesthetics  of  architecture,  in 
methods  of  heating  and  ventilating,  in  boilers  and  hoisting 
machinery,  and  in  house  drainage  and  sewerage. 
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During  the  first  and  second  years  the  student  lays  the 
foundation  for  his  professional  work  by  the  study  of  math- 
ematics, physics,  mechanics,  drawing,  surveying,  Eng- 
lish, and  French  or  German.  The  course  in  drawing  in- 
cludes the  use  of  water  colors,  free-hand,  projection  and 
isometric  drawing,  and  their  application  to  the  general 
plans  for  a  small  building.  In  surveying  there  is  field 
practice  in  the  use  of  instruments,  and  also  map  drawing, 
thus  enabling  the  student  to  understand  the  application 
of  the  subject  to  landscape  gardening,  and  to  the  location 
of  buildings. 

During  the  third  and  fourth  years  of  the  course  the  work 
is  of  a  more  professional  character.  The  subject  of  con- 
struction familiarizes  the  student  with  brick,  stone,  cement, 
and  other  materials,  with  foundations  and  masonry,  with 
arches,  piers,  and  walls,  and  with  the  stone-cutter's  art. 
There  is  a  full  course  in  the  theory  and  calculation  of 
columns,  beams,  and  shafts,  in  the  strength  of  materials 
and  its  application  to  roof  trusses  and  bridges.  Working 
drawings  of  arches,  piers,  and  roof  trusses  are  made  in 
detail.  Plans  and  estimates  are  prepared  for  wooden, 
brick,  stone,  and  iron  buildings,  the  work  being  done  ac- 
cording to  standard  specifications.  In  connection  with  the 
course  visits  of  inspection  are  made  to  the  numerous  engi- 
neering structures  in  the  Lehigh  Valley  and  vicinity. 

The  student  who  completes  all  the  subjects  of  this  course 
will  receive  the  degree  of  Bachelor  of  Science  in  Architec- 
ture (B.  S.). 

FRESHMAN  CLASS. 
FIRST  TERM. 

See  Page  65. 

SECOND  TERM. 

Mathematics. —  Olney's  University  Algebra,  Part  III.  (3) 
Plane  and  spherical  trigonometry  and  mensuration.  Use 
of  logarithmic  tables.     (2) 

Surmying. — Theory  of  chain  and  compass  surveying. 
Computation  of  areas.     Elements  of  leveling.     (1) 
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French. — Grraniniar  and  Reader  (continued).  (3)  Or  German. 
— Grranimar  and  Reader  (continued),  Bernhardt's  Novel- 
letten-Bibliothek,  I.     (3) 

Drawing. — Descriptive  geometry  and  isometric  drawing. 
Tracings.     Warren's  Elementary  Projection  Drawing.     (4) 

English. — Rhetoric.     Essays.     (2) 

Q-ymnasium.     (2) 

SOPHOMORE  CLASS. 
FIRST  TERM. 

Mathematics.  —  Analytical  geometry :  Olney's  (jreneral 
Gfeometry.     (4) 

Physics. — Heat,  magnetism,  and  electricity.  Ijectures 
and  recitations.     (5) 

French. — (grammar.  George  Sand:  La  Mare  au  Diable. 
Dumas  :  Pauline.  (2)  Or  German. — (grammar.  Bernhardt's 
Novelletten-Bibhothek,  II.     (2) 

Drawing. — Architectural  drawing.  Plans  of  piers  and 
arches.     (2) 

Suo'veying.—Vae  of  compass,  level,  and  transit.  Sur- 
veys and  maps  of  farms.     Colored  topography.     (2) 

English. — Essays.     Readings  in  English  classics.     (1) 

Gymnasium.     (2) 

SECOIYD  TERM. 

Mathematics. — Differential  and  integral  calculus  :  Olney 
and  Courtenay.     (4) 

Physics. — Sound  and  light.     Lectures  and  recitations.     (3) 

Frenc7i.—Gi'a,Tmna,r.  Vigny  :  Le  Cachet  Rouge.  Hugo  : 
La  Chute.  Dictation.  (2)  Or  German. — (j-rammar.  Riehl : 
Culturgeschichthche  Novellen.  Freytag:  Aus  dem  Staat 
Friedrichs  des  (jrrossen.     Dictation.     (2) 

Mechanics. —  Theory  of  motion,  statics,  energy,  center  of 
gravity,  moment  of  inertia,  and  general  equations  of 
motion.     (4) 

Surveying. — Profiles  and  contour  maps.  Hydrographic 
and  city  surveying.  Use  of  the  plane  table.  Topo- 
graphical drawing  and  sketching.     (3) 

English. — Essays.     Readings  in  English  classics.     (1) 

GymnMsium. 
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JUNIOR  CLASS. 
FIRST  TERM. 

Mafhematics. —  Courtenay's  Calculus,  and  Wood's  Analy- 
tical Mechanics.     (2) 

French: — Corneille,  Racine,  Moliere,  Hugo,  etc.  Dicta- 
tion. Compositions,  (2)  Or  Oerman. — Lessing,  Herder, 
Groethe,  Schiller,  Heine,  etc.  Dictation.  Compositions.  (2) 
Conversation  class  in  both  languages  optional  throughout 
the  year. 

Strength  of  Materials.  —  Elasticity  and  strength  of  wood, 
stone,  and  metals.  Theory  of  beams,  columns,  and  shafts. 
Reports  on  the  testing  of  materials.     (4) 

Construction. — Materials  of  construction.  Masonry.  Foun- 
dations.    Theory  of  retaining  walls  and  arches.     (2) 

I>7'«zfm^.  —  Shades,  shadows,  and  linear  perspective. 
Sketches  and  designs  for  ornaments  and  simple  details.  (6) 

Essays  and  Original  Orations. 

Gymnasium.     (2) 

SECOr^^D   TERM. 

7^?'e?2c7i.— Readings.  Compositions.  Lectures  on  French 
literature.  (2)  Or  Oerman.  —  Readings.  Compositions. 
Lectures  on  Grerman  literature.     (2) 

Boofs  and  Bridges.  —  Theory  and  calculation  of  strains  in 
roof  and  bridge  trusses.     Grraphical  statics.     (4) 

Gonstruction. — Stone  cutting,  with  working  drawings.     (3) 

Architecture. — Designs  and  estimates  for  brick  and  stone 
buildings.     (4) 

History. — The  history  and  styles  of  architecture.     (3) 

Literature  and  History.     (1) 

Gymnasium.     (2) 

SENIOR  YEAR. 
FIRST  TERM. 

Roofs  and  Bridges.  —  Cantilever,  suspension,  and  ai-ch 
bridges.  Designs  for  plate  girders  and  riveted  roof 
trusses.     (6) 
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Meclmnics  of  Machinery. — Pile  drivers,  cranes,  and  ele 
vators.     (2) 

Boilers. —  Strength,  construction,  and  wear  and  tear  of 
boilers.     Wilson.     (1) 

Architecture.  —  Specifications  and  estimates.  Design  for 
an  iron  building.     (5) 

Heating  and  Ventilation. — Systems  of  heating,  lighting,  and 
ventilating  buildings.     (2) 

O-ymnasium. 

SECO]>rD  TERM, 

Hydraulics.  —  Efflux  of  water  from  orifices,  and  flow  in 
pipes  and  channels.  Hydraulic  motors.  Practical  work 
in  the  hydraulic  laboratory.     (2) 

Sanitary  Engineering.  —  Collection,  purification,  and  dis- 
tribution of  water.  Systems  of  water  sujDply.  The  com- 
bined and  the  separate  system  of  sewerage.  Drainage 
and  sewerage  of  buildings.     (1) 

Boofs  and  Bridges. — Design  for  a  pin-connected  roof  truss, 
with  working  drawings.     (3) 

Architecture. — Building  superintendence.  The  aesthetics 
of  architecture.  Original  plans,  estimates,  and  specifica- 
tions.    (4) 

Lectures  on  English  and  Americun  Literature.     (2) 

Christian  Evidences. — Lectures.     (1) 

Preparation  of  Thesis. 

Gymnasium. 

PHYSICAL  CULTURE. 

The  Grymnasium  is  open  morning,  afternoon  and  evening, 
in  all,  45  hours  a  week.  Exercise  in  it  is  required  of  all 
students  who  are  fitted  to  take  it.  Class  drill  ^\ith  the  In- 
structor and  individual  exercise  are  prescribed. 

GRADUATING  THESES. 

Every  student  will  be  required  to  present  a  thesis  upon 
some  topic  connected  with  his  special  course,  as  a  necessary 
portion  of  the   exercises  for  his  final  examination  for  a 
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diploma.  These  theses  shah  be  accompanied  by  drawings 
and  diagrams,  when  the  subjects  need  such  illustration. 
The  originals  will  be  kept  by  the  University,  as  a  part  of 
the  student's  record,  for  future  reference  :  but  a  copy  may 
be  retained  by  the  student,  and  be  published,  permission 
being  fii'st  obtained  from  the  President. 

DIPLOMAS  AND  CERTIFICATES. 
The  Diploma  is  given  only  to  those  who  have  passed  all 
the  examinations  in  a  regular  course  and  is  signed  by  the 
Secretary  of  the  Board  of  Trustees  and  by  the  Faculty  of 
the  TTniversity.  For  ah  the  partial  courses  a  certificate  is 
given,  signed  by  the  Secretary  of  the  Faculty,  and  showing 
what  the  student  has  accomplished. 

GRADUATE  STUDENTS. 

Grraduate  students  wishing  to  remain  a  year  or  more  and 
pursue  a  course  of  study  as  candidates  for  another  Degree 
may  do  so  with  the  sanction  of  the  Faculty.  Those  wish- 
ing to  take  specird  courses  of  study  wiU  be  afforded  every 
facility-  for  so  doing. 

POST-GRADUATE  DEGREES. 
M.  A. 

The  Faculty  AviU  recommend  for  the  Degree  of  Master  of 
Arts  any  candidate,  otherwise  properly  qualified,  who, 
after  taking  at  this  University  the  Degree  of  Bachelor  of 
Arts,  shaU  pui-sue,  for  at  least  one  year  at  this  University, 
or  two  years  elsewhere,  a  course  of  Uberal  study  prescribed 
by  the  Faculty  in  at  least  two  departments,  (under  at  least 
two  professors',  pass  a  thorough  examination  in  the  same 
and  present  a  satisfactory  Thesis. 

M.  s. 

The  Faculty  ^^ih  recommend  for  the  Degree  of  Master  of 

Science  any  candidate,  otherwise  properly  qualified,  who, 

after  taking  at  this  University  the  Degree  of  Bachelor  of 

Science,  or  any  Degree  in  the  School  of  Technology,  shah 
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pursue,  for  at  least  one  year  at  this  University,  or  two 
years  elsewhere,  a  course  of  study  prescribed  by  the  Faculty 
in  at  least  two  departments,  (under  at  least  two  professors), 
pass  a  thorough  examination  in  the  same  and  present  a 
satisfactory  Thesis. 

Ph.  D. 

The  Faculty  will  recommend  for  the  Degree  of  Doctor  of 
Philosophy  any  candidate,  otherwise  properly  quahfied, 
who,  after  taking  at  this  University  the  Degree  of  Master  of 
Arts  or  Master  of  Science,  shall  pursue,  for  at  least  one 
year  at  this  University,  a  course  of  advanced  study  pre- 
scribed by  the  Faculty,  in  at  least  two  departments,  (under 
at  least  two  professors),  pass  a  thorough  examination  in  the 
presence  of  the  Faculty  in  the  same  and  present  a  satis- 
factory Thesis  giving  evidence  of  original  investigation. 

The  candidate  shall  have  a  good  knowledge  of  Latin  and 
either  French  or  Grerman. 

The  Theses  presented  by  candidates  for  Post-Grraduate 
Degrees  shall  be  retained  by  the  Universitj^. 

Applicants  for  any  of  these  degrees  will  be  required  to 
complete  the  prescribed  work  vdthin  the  allotted  time. 
Special  action  of  the  Faculty  is  required  for  any  extension 
of  time. 

THE  UNIVERSITY  LIBRARY. 

The  Library  building  was  erected  by  the  Founder  of  the 
University  in  1877,  at  a  cost  of  ^100,000,  as  a  memorial  of 
his  daughter,  Mrs.  Lucy  Packer  Linderman,  and  during 
the  same  year  more  than  $20,000  were  contributed  by  her 
family  and  friends  as  a  memorial  fund  for  the  purchase  of 
books.  By  the  will  of  the  Founder  of  the  University  a  fund 
of  $500,000  has  been  given  for  the  permanent  endowment 
of  the  library. 

The  building  is  semi-circular  in  plan,  with  a  handsome 
fagade  in  the  Venetian  style  of  architecture.  It  is  con- 
structed of  Potsdam  sandstone  with  granite  ornamentation. 
In  the  interior,  the  center  is  occupied  as  a  reading  space, 
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fifty  by  forty  feet,  from  which  radiate  the  book  cases,  ex- 
tending from  floor  to  ceihng ;  two  galleries  affording  access 
to  the  upper  cases.  Shelf  room  is  now  provided  for  one 
hundred  and  sixty  thousand  volumes.  The  building  is 
thoroughly  fireproof,  well  lighted,  and  heated  by  steam. 

Ninety  thousand  volumes  are  now  upon  the  shelves, 
including  many  extremely  valuable  works.  The  list  of 
periodicals  numbers  about  two  hundred  and  fifty,  embrac- 
ing as  far  as  possible  all  departments  of  knowledge. 

The  Library  is  conducted  strictly  for  consultation,  and  is 
open  to  the  use  of  the  public ;  both  of  which  conditions  are 
in  accord  with  the  terms  of  the  gift. 

REGULATIONS  OF  THE  LEHIGH  UNIVERSITY  LIBRARY. 

I.  The  Library  is  open  every  day,  except  Sundays  and 

Legal  Hohdays,  from  8  A.M.  until  10  P.M.,   and 

on  Sundays  for  the  students  and  others  connected 

with  the  University  from  1.30  P.M.  until  9.30  P.M. 

II.  Admission  is  free  to  all  persons  over  16  years  of  age. 

III.  Readers  are  required  to  write  their  names  and  ad- 

dresses in  the  Daily  Register  of  the  Library.  They 
also  write  the  name  of  the  book  desired  upon  a 
Library  Card,  with  their  signatures,  and  present 
the  same  to  the  Director's  Clerk,  who  supplies  the 
book,  retaining  the  card  as  a  receipt.  Before 
leaving  the  Library,  readers  return  their  books  to 
the  clerk,  and  receive  their  cards. 

IV.  The  University  Professors  and  Instructors,  only,  are 

allowed  to  take  books  from  the  Library  Building. 
V.  No  person  is  allowed  to  enter  the  alcoves,  or  remove 
any  book  from  the  shelves,  without  permission  of 
the  Director. 
VI.  Readers  wishing  to  consult  the  more  valuable  illus- 
trated works  make  special  application  for  that 
purpose. 
VII.  In  taking  notes,  pencils,  and  not  pens  and  ink,  are 

to  be  used. 
VIII.  Audible  conversation  and  the  use  of  tobacco  are 
strictly  forbidden  in  any  part  of  the  Library. 
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IX.  Any  person  not  conforming  to  these  Regulations 
will  be  denied  the  pri^dlege  of  the  Library. 
X.  Any  person  who  defaces,  in  any  way,  any  book, 
magazine  or  paper,  or  the  furniture,  or  any  por- 
tion of  the  building,  in  addition  to  being  deprived 
of  the  privileges  of  the  Library  wiU  be  prosecuted 
according  to  law. 

OBSERVATORY. 

By  the  liberality  of  Robert  H.  Sayre,  Esq.,  one  of  the 
Trustees  of  the  University,  an  astronomical  observatory 
was  erected  on  the  University  grounds,  and  placed  under 
the  charge  of  the  Professor  of  Mathematics  and  Astronomy. 

In  the  dome  of  the  observatory  is  mounted  an  equatorial 
telescope,  of  six  inches  ape'rture,  by  Alvin  Clark  &  Sons. 
The  west  wing  contains  a  superior  sidereal  clock,  by  Wm. 
Bond  &  Sons;  a  zenith  telescope,  by  Blunt,  and  a  field 
transit,  by  Stackpole.  There  is  also  a  prismatic  sextant, 
by  Pistor  &  Martins. 

Students  in  practical  astronomy  receive  instruction  in 
the  use  of  the  instruments  and  in  actual  observation. 

The  grounds  upon  which  the  Observatory  stands,  consist- 
ing of  seven  acres  of  land  adjoining  the  original  grant,  were 
presented  to  the  University  by  Charles  Brodhead,  Esq. ,  of 
Bethlehem. 

THE  PACKER  MEMORIAL  CHURCH 

is  the  recent  and  munificent  gift  of  Mrs.  Mary  Packer  Cum- 
mings,  daughter  of  the  Founder  of  the  University.  It  is  a 
large  and  magnificent  Church,  richly  furnished  and  hand- 
somely appointed  in  every  particular.  There  is  no  more 
beautiful  Church  edifice  in  the  State  and  it  is  one  of  the 
noblest  in  all  the  land. 

THE  UNIVERSITY  MUSEUM. 
In  addition  to  the  large  collection  illustrating  all  branches 
of  Industrial  Chemistry,  the  Museum  includes  collections 
in  Metallurgy,  Greology,  Zoology,  and  Archaeology. 


112  AXXTAL  REG-ISTER  OF 

The  Metallurgical  Cabinet  already  includes  specimens 
illustrating  the  various  processes  for  obtaining  the  more 
common  metals. 

The  Zoological  Cabinet  includes  the  Werner  coUection  of 
nearly  all  the  types  of  American  bu'ds  with  their  nests  and 
eggs,  and  the  Packer  collection  of  recent  shells. 

The  G-eological  Cabinet  numbers  over  ten  thousand  speci- 
mens and  includes  the  Palseontological,  Mineralogical. 
Petrographic,  and  Economic  collections.  The  first  con- 
tains good  siDecimens  of  nearly  aU  the  common  genera.  The 
Mineralogical  division  includes  the  Keim  and  Rcepper  col- 
lections— the  latter  being  especiaUy  complete  and  valuable 
from  a  crystallographic  standpoint.  The  Petrographic 
division  numbers  several  thousand  specimens  and,  besides 
including  numerous  varieties  of  nearly  all  the  rocks  of  the 
globe,  contains  a  duphcate  set  from  the  collection  of  the 
Second  Greological  Survey  of  this  State.  The  Economic 
division  was  formed  and  donated  by  Dr.  James  P.  Kimball, 
Director  of  the  Mint,  and  formerly  Professor  of  Economic 
Geology. 

The  Cummings  Arch^ological  Cabinet  numbers  three 
thousand  specimens  and  includes  Dr.  Stubbs'  collection  of 
Indian  rehcs,  weapons,  and  utensils. 


SUMMER   SCHOOL  OF  SURVEYING. 

A  Summer  School  of  Surveying,  extending  over  a  period 
of  five  or  six  weeks,  is  held  during  the  long  vacation,  pro- 
vided that  the  attendance  of  at  least  twelve  students  is 
assured.  In  1893  the  school  will  open  on  August  1  at 
Hazleton,  Pa.,  or  at  some  other  place  in  the  anthracite 
coal  region.  Applications  to  join  it  should  be  made  to  the 
President  before  June  1,  1893. 

Students  of  the  University  who  have  comi^leted  the  sur- 
veying work  of  the  Sophomore  year,  and  other  persons 
who  present  satisfactory  e\'idence  of  having  a  good  knowl- 
edge of  algebra,  trigonometry,  and  land  surveying,  and  of 
having  had  some  practice  with  the  transit  and  level,  may 
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be  admitted  to  the  Suminer  school.  The  tuition  fee  is  8'2o, 
payable  in  advance. 

The  work  of  the  Summer  school  is  under  the  direction 
of  the  Professor  of  Civil  Engineering.  Instruction  is  given 
by  lectures  or  text-books  in  the  theory  of  instruments, 
their  care  and  adjustments,  in  the  best  processes  for  topo- 
graphical work,  in  geodesy,  and  in  the  method  of  least 
squares.  The  field  work  includes  base  hne  measurements, 
topography  by  stadia,  plane  table,  and  other  methods, 
leveling,  sketching,  and  all  the  operations  of  a  complete 
topographical  suryey.  The  office  work  comprises  the  com- 
putations necessary  for  the  reduction  of  the  field  notes, 
including  the  adjustment  of  the  triangulation,  practice  in 
topographical  drawing,  and  the  preparation  of  a  finished 
map  of  the  territory  covered  by  the  survey.  One  day  in 
each  week  ^^dll  be  devoted  to  visits  of  inspection  to  mines, 
quarries,  bridges,  and  engineering  works  in  Eastern  Penn- 
sylvania. 

At  the  close  of  the  session  of  the  Summer  school,  exam- 
inations are  held  covering  its  entire  course  of  theory  and 
practice.  Students  of  the  University  holding  certificates 
of  having  completed  the  work  of  the  school  are  not  re- 
quired to  take  the  regular  courses  in  surve\dng  given  in 
the  Civil  Engineering  dei^artment  during  the  first  term  of 
the  Junior  year,  and  the  first  term  of  the  Senior  year. 


THE  CHEMICAL  AND  NATURAL  HISTORY  SOCIETY 
OF  THE  LEHIGH  UNIVERSITY. 

This  Society  was  organized  in  the  Fall  of  1871,  as  "The 
Chemical  Society,"  but  was  afterwards  expanded,  as  its 
present  title  indicates,  and  admits,  by  election,  students 
from  all  departments  of  the  University. 

The  collections  of  botanical  and  zoological  specimens 
belonging  to  the  Society  are  already  important.  During 
the  past  years  persons  have  been  sent  to  Texas  and  Brazil 
to  collect  specimens  for  these  cabinets. 
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The  Society  has  organized  and  mainiained  several  courses 
of  iDubhc  scienTific  lectures. 

Among  the  honorary  members  of  the  Society  are  more 
than  one  hundred  of  the  most  distinguished  scientists  in 
Europe  and  the  United  States. 

THE  ENGINEERING  SOCIETY. 

This  Society  was  organized  in  1^73.  and  admits,  by  elec- 
tion, students  in  the  Junior  and  Senior  Classes.  Its  meet- 
ings are  held  forTnightly  At  these,  papers  relating  to 
engineering  subjects  are  read  and  discussed.  It  has  issued 
quarterly  five  volumes  of  "The  Journal  of  the  Engineermg 
Society,"  containing  contributions  Ijy  the  members, 
ahunni.  and  others. 

THE  MINING  CLUB. 

This  was  organized  in  1883  and  takes  from  the  Junior, 
Senior,  and  Post-Senior  Classes  those  members  of  the 
Mining  School  who  excel  in  their  studies  or  in  practical 
experience  in  the  suljjeets  of  the  course. 

THE   ELECTRICAL  ENGINEERING   SOCIETY. 

was  organized  in  November,  1887,  by  students  in  the  Ad- 
vanced Course  in  Electricity.  Its  object  is  to  supplement 
the  regular  work  of  The  department  by  the  study  and  dis- 
cussion of  electrical  subjects. 

THE  AGORA 

is  a  literary  society  which  meets  semi-monthly.  Only 
students  in  the  School  of  Greneral  Literature  are  eligible  to 

membership. 

THE  ATHENAEUM 
is  also  a  literary  societ>\  whose  active  membership  is  con- 
fined to  the  Sophomore   Class.      The  meetings  are  held 
weeklv. 
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THE  CLASSICAL  CLUB. 

This  organization  was  founded  in  the  Spring  of  1889, 
and  consists  of  the  students  in  the  Classical  and  Latin - 
Scientific  Courses,  together  with  those  members  of  the 
Faculty  who  are  interested  in  this  department  of  learning. 
At  its  monthly  meetings,  papers  upon  philological,  his- 
torical, and  archaeological  subjects  are  read  by  students 
belonging  to  the  upper  classes,  and  are  then  discussed  and 
criticised.  Thus  independent  work  is  encouraged  and 
correct  methods  of  investigation  are  acquired.  This  is 
especially  valuable  for  those  men  who  purpose  becoming 
teachers  or  original  investigators.  Reports  upon  new  dis- 
coveries and  re\T.ews  of  recent  books  vary  the  proceedings 
and  keep  the  members  informed  in  regard  to  the  advances 
of  philological  science. 

THE  NATURAL  SCIENCE  CLUB  OF  THE  LEHIGH 
UNIVERSITY. 

The  object  of  this  organization  is  systematic  study,  in 
connection  with  field  work,  in  natural  history  and  its 
associated  subjects.  Its  members  are  engaged  in  making  a 
survey,  both  botanical  and  mineralogical,  of  the  region 
within  a  radius  of  five  miles  from  the  Universit\^  and  pro- 
pose to  collect  an  herbarium  and  mineralogical  cabinet 
which  shall  contain  specimens  of  all  the  plants  and  min- 
erals within  this  district. 

THE  LEHIGH  UNIVERSITY  CHRISTIAN  ASSO- 
CIATION. 
This  is  a  voluntary  organization  of  the  students  for  the 
promotion  of  the  religious,  moral,  and  social  life  in  the 
University.  It  was  organized  April  18,  1890,  and  on  Oct. 
11,  1890,  united  itself  with  the  Intercollegiate  Young  Men's 
Christian  Association.  The  movement  is  distinctly  for  and 
by  students,  all  the  oflicers  being  chosen  from  the  student 
body.  Those  connected  wath  Evangelical  churches  of 
whatever  creed   are   eligible  to    active  member slii'p;    associate 
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may  be  claimed  by  men  of  good  moral  standing 
who  are  not  members  of  churches.  The  association  is  con- 
tinualh''  growing,  and  is  extending  a  marked  influence  for 
good  among  the  men. 

THE  BIBLE  CLASS. 

A  class  for  the  reverent  study  of  the  sacred  Scriptures, 
under  the  direction  of  the  Chaplain,  jneets  every  Sunday 
afternoon  at  half  past  three  o'clock.  This  class  aims  at 
both  practical  and  theoretical  results — the  edification  of 
its  members  in  the  Word  of  Grod,  and  the  application  of 
the  (so-called)  "scientific"  or  "historicar'  method  to  the 
study  of  Holy  Writ. 

FOUNDER'S    DAY. 

On  the  second  Thursday  of  October  of  each  year,  Com- 
memorative Exercises  are  held  in  honor  of  the  Founder  of 
the  University. 

UNIVERSITY  SERMON. 

This  sermon  is  preached  on  the  Sunday  before  University 
Day. 

The  Rev.  Otis  A.  Glazebrook,  D.D.,  of  Ehzabeth,  N.  J., 
was  the  preacher  on  Sunday,  June  12,  1892,  in  the  Mem- 
orial Church. 

THESES. 

Theses  on  the  following  subjects  were  prepared  by  the 
graduating  class  of  1892  : 

FOR  THE  DEGREE  OF  E.M. 

"The  system  of  under-ground  rope  haulage  at  Park 
Place." 

HERMA:sr  Victor  Hesse,  B.S. 

FOR  THE  DEGREE   OF  B.A. 
"The  Early  Enghsh  Novel." 

William  North  Robins  Ashmead. 

"Persius." 

John  Adams  Gtruver. 
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FOR  THE  DEGREE  OF  C.E. 
"A  toggle-joint  pile  driver." 

George  Williajvi  BAiiLOCK  Asmussex. 
' '  Re\i^ew  of  the  hinged  arch  over  Thirtieth  Street,  Phil- 
adelphia." 

Robert  Ligget  Baird. 

"Design  for  a  highway  bridge  over  the  Susquehanna 
river  at  Sunbury,  Pa. 

John  IS^EWBAKER  Bastress. 
"The  pumping  system  of  Short  Mountain  Colliery." 

Otto  Cornelius  Burkhardt,  E.M. 
"The    utilization   of    the   water    power   of    the   Lehigh 
river." 

Philip  Lothrop  Cobb. 

"  Cement    testing,    and    the    manufacture   of    Portland 
cement." 

Frederick  Albert  Coleman. 

"The  strength  and  testing  of  materials  under  suddenly 
apphed  stresses  and  shocks." 

William  Russel  Daa'is. 
' '  Steel  tapes  as  applied  to  base-line  measurement. ' ' 
Thanlow  Gjertsen. 

"  Design  for  a  draw-bridge  of  250  feet  span." 

Juan  Jose  Jimenez. 
"  Review  of  two  railway  lattice  girders." 

Sylvester  AVelch  Labrot. 
"  Plan  for  strengthening  the  New  Street  bridge,  so  as  to 
allow  the  passage  of  electric  cars." 

Edward  James  Millar. 
"Plans  and  specifications  for  a  locomotive  round-house 
at  South  Bethlehem." 

Robert  Blum  Olney. 
"Design  of  a  gas-holder  and  casing." 

Robert  Swenk  Rathbun. 
"The  question  of  sewage  disposal  in  South  Betlilehem." 
John  Ira  Riegel. 
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"  A  discussion  of  the  Pennsylvania  Railroad  train-shed 
at  Jersey  City,  N.  J. 

Anton  Schneider. 
"The  West  Virginia  Central  and  Pittsburgh  Railroad." 

James  Causten  Shriver. 
"  Review  of  the  water  supply  of  Lebanon,  Pa." 

David  Heikbs  Wither. 

"Investigation  of  stresses  in  a  locomotive  turn-table." 

Byron  Ed&ar  Woodcock. 

FOR  THE  DEGREE  OF  M.E. 
"  Locomotive  brakes." 

John  Mayall  Beaumont. 

"The  design  of  a  five-horse  power  electric  motor." 
Samuel  Dewey  Cushing. 

"  Discussion  of  experiments  in  aerodynamics." 
Herman  Haupt  Davis. 

"  Transmission  of  power  by  belts  and  ropes," 
Percival  Drayton. 

' '  The  compound  locomotive. ' ' 

William  Law  all  Jacoby. 
"Pumping  and  selection  of  a  suitable  pump  for  the  S.  Gf. 
&W.  Co. 's  plant." 

Robert  Reed  Kitchel. 

"  Efficiency  of  a  one-ton  triplex  spur-gear  block." 
Alfred  Emory  Lister. 

' '  Automatic^-  couplers,  with  the  cost  of  placing  them  on 
the  Lehigh  Valley  Railroad. 

Frank  De  Witt  Randolph. 

"Design  of  a  machine  shop  for  building  high-speed  en- 
gines." 

Cass  Knight  Shelby. 

"  Plans  for,  and  estimate  of  cost  of  fitting  up  a  forty-l)a]'- 
re]  flouring  mill." 

Charles  Oaks  Wood. 
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FOR  THE  DEGREE   OF  B.S. 

iIN  METAIiLUKGY.) 

"A  description  of  the  Bessemer  process,  as  employed  by 
The  Bethlehem  Iron  Company." 

Joseph  Barrell. 

"The  heat  distribution  in  furnace  ]S^o.  6  of  The  Bethle- 
hem Iron  Company.'" 

JOH^-  YoU2s-&  Bassell,  Jr. 

"A  review  of  the  metallurgical  plant  for  the  reduction  of 
lead  and  silver  ores  at  Grreat  Falls,  Montana. ' ' 
Charles  Merritt  Case. 

"The  Barr  contracting  chill  for  railway  car- wheels." 

GrEORGE   PrICE   CASE. 

"  A  review  of  magnetic  concentration,  with  special  refer- 
ence to  the  conditions  existing  at  Benson  Mines,  St.  Law- 
rence Co.,  y.  Y." 

Edwix  Dodge. 

' '  Investigations  upon  commercial  aluminium. ' ' 

GrEORGE   WASHINGTON    EXGEL. 

"A  treatise  on  the  properties,  manufacture,  and  use  of 
nickel  steel." 

Alfred  Emersox  Jessup. 

"On  the  methods  employed  in  the  erection  of  a  ten- 
stamp  sectional  gold  mill,  as  used  in  the  Darien  gold  dis- 
trict, Repubhc  of  Colombia." 

Henry  Lefetre. 

"A  comparison  of  some  regenerative  hot-bla.st  stoves." 
Ramon  Eckhardt  Ozias. 

FOR  THE  DEGREE  OF  B.S. 

"A  proi)Osed  scheme  for  clarif\^ng waste  water." 
Morgan  Davis. 

"^Methods  of  survey  for  slopes  of  great  dip." 
Heber  Denmax. 
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"  Review  of  the  Centralia  drainage  tunnel," 
Henry  Lewis  Manley. 

"Design  for  an  iron  head-frame." 

Henry  Orth,  jr. 


FOR  THE  DEGREE   OF  E  E. 

"  An  experimental  study  of  the  working  conditions  of  the 
electric  railway  motor." 

WiiiiiiAM  Williams  Blunt. 

"  Magnetic  leakage  in  the  Thomson-Houston  and  West - 
inghouse  dynamos  and  Edison  motor." 
William  John  Lloyd. 

"Hysteresis." 

John  Taylor  Loomis. 

' '  Plans  and  specifications  for  an  electric  railway  in  South 
Bethlehem,  Pa." 

Raymond  Masson. 

"Magnetic  leakage  in  the  Edison  dynamo." 
Charles  Tyler  Mosman. 

"The  opened  magnetic  circuit  transformer." 
Samuel  Arthur  Rhodes. 

"  Design  for  a  conduit  electric  road." 
Philip  Henry  Smith. 

' '  Investigation  of  the  absorption  of  power  by  the  differ- 
ent styles  of  motors  on  the  Savannah  Electric  Railway." 
Michael  Neligan  Usina. 

' '  Plans  and  estimates  for  an  electric  lighting  plant  for 
North  Platte,  Nebraska. 

Lester  Warren  Walker. 
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FOR  THE  DEGREE  OF  A.C. 

"  Description  and  working  of  a  blast  furnace." 
Harry  S.  Eckert. 

"  AVeathered  and  unweathered  coals." 
Lester  Hallett  Ely. 

"History  of  the  theory  of  chemistry." 

Herman  Eugene  Kiefer. 

"The  mineral  paint  works  at  Bethlehem,  Pa. 
John  Bonner  Semple. 

"  Comparison  of  the  rapid  and  standard  methods  for  the 
elements  Li,  P,  S,  Fe,  in  iron  and  its  ores." 
Frederic  Wittman. 

FOR  THE  DEGREE  OF  B.S. 

(IN   AECHITECTURE.) 

"Art,  architecture  and  engineering." 

William  Young  Brady. 

UNIVERSITY   DAY. 

This  day  is  the  last  of  the  academic  year  and  falls  in  1893 
on  the  third  Wednesday  in  June.  On  this  day  orations 
are  delivered  by  members  of  the  graduating  class,  and  de- 
grees are  conferred. 

EXERCISES  ON  JUNE  15,  1892. 

Reading  of  Scripture  and  Prayer  by  the  Rev.  Elwood 
Worcester,  Ph.D.,  Chaplain  of  the  University. 
Salutatory  Oration. — "The  Fall  of  Constantinople." 

William  North  Robins  Ashmead. 
Oration.  —  "The  American  Type  of  Manhood." 

Robert  Ligget  Baird. 
Oration. — "  Immigration." 

John  Newbaker  Bastress. 
Valedictory  Oration. 

William  Russel  Davis. 
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Award  of  the  Wilbur  Scholarship  to 
Julius  Lederer  Ts^eufeld, 

of  Philadelphia,  first  in  rank  in  Sophomore  Class. 

The  Wilbur  Prizes  were  aAvarded  as  follows  : 

Freshman  Class,  Mathematics,  to 

Harry  AVilber  Beach,  of  Monti-ose. 

AValter  Ferris,  of  Jenners^ille. 

Freshman  Class,  French,  to 
JoHX  Egbert  Shero,  of  Fredonia.  X.  Y. 

Freshman  Class,  Grerman,  to 
William  Rees-ecke,  of  Louisville,  Ky. 

Freshman  Class,  Themes,  to 
JoHX  EuGEXE  Stocker,  of  Bethlehem. 

Freshman  Class,  Rhetoric,  to 
CaARiiES  Hexry  Va:n~saxt,  of  Eddington. 

Freshman  Class,  Freehand  Drawing,  to 
Warrex  Byrox  Keim,   of  Reading. 

The  follo^ving  degrees  were  conferred  : 

E.  M. 
HERAQAX  VICTOR  HESSE.    B.S. 

B,  A. 

WILLIAM    XORTH   ROBIXS  ASHMEAD, 
JOHX  ADAMS   GRUVER. 

C.  E. 

GEORGE   W.    B.    ASMUSSEX, 
ROBERT   LIGGET  BAIRD, 
JOHX  XEWBAKER  BASTRESS, 
OTTO   CORXELIUS  BURKHARDT. 
PHILIP    LOTHROP    COBB, 
FREDERICK  ALBERT   COLEMAX, 
WILLIAM  RUSSEL  DA^^S, 
THAXLOW  GJERTSEX', 
JUAX  JOSE  JIMEXEZ, 
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SYLVESTER  WELCH   LABROT, 
EDWARD  JAMES  MILLAR, 
ROBERT  BLUM   OLNEY, 
ROBERT   SWEXK  RATHBUX, 
JOHN  IRA  RIE&EL, 
AXTOX  SCHNEIDER, 
JAMES   CAUSTEX  SHRIVER, 
DAVID   HEIKES  WITMER. 

M.  E. 

JOHN  MAYALL  BEAUMONT, 
SAMUEL  DEWEY  GUSHING, 
HERMAN  HAUPT  DAVIS, 
PERCIVAL  DRAYTON, 
WILLIAM   LA  WALL  JACOBY, 
ROBERT  REED   KITCHEL, 
AFRED   EMORY  LISTER, 
FRANK  DEWITT  RANDOLPH, 
CASS  KNIGHT  SHELBY, 
CHARLES   OAKS  WOOD. 

B.  S. 

(In  Metallurgy.) 

JOSEPH  BARRELL, 

JOHN  YOUNG  BASSELL,  JR., 

CHARLES  MERRITT  CASE, 

GEORGE  PRICE  CASE, 

RAMON  ECKHART   OZIAS, 

ALFRED   EMERSON  JESSUP, 

EDWIN  DODGE, 

GEORGE  WASHINGTON  ENGEL, 

HENRY  LEFEVRE. 

B.  S. 
(In  Mining. ) 

MORGAN  DAVIS, 
HEBER  DENMAN, 
HENRY  LEWIS  MANLEY, 
HENRY  ORTH,  JR. 
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E.  E. 
WILLIAM  WILLIAMS  BLUNT, 
WILLIAM  JOHN  LLOYD, 
JOHN  TAYLOR  LOOMIS, 
RAYMOND   MASSON, 
CHARLES   TYLER  MOSMAN, 
SAMUEL  ARTHUR   RHODES, 
PHILIP  HENRY  SMITH, 
MICHAEL  NELIGAN  USINA, 
LESTER  WARREN   WALKER. 

A.  C. 
HARRY    S.    ECKERT, 
LESTER   HALLETT  ELY, 
HERMAN   EUGENE   KIEFER, 
JOHN  BONNER  SEMPLE, 
FREDERIC  WITTMAN. 

B.  S. 

(In  Architecture.) 

WILLIAM  YOUNG  BRADY. 

THE  WILBUR  SCHOLARSHIP. 
This  Scholarship  was  founded  in  1872  by  E.  P.  Wilbur, 
Esq.,  of  South  Bethlehem,  and  is  the  sum  of  $200  awarded 
annually  to  the  student  in  the  Sophomore  Class  having  the 
best  record. 

THE  ALUMNI  SCHOLARSHIP. 

The  Alumni  Association  of  the  University  has  established 
a  Scholarship  of  the  value  of  $250  per  annum,  subject  to 
the  following  conditions: 

1.  That  the  Scholarship  shall  only  be  awarded  to  a  stu- 
dent in  need  of  it. 

2.  That  the  Scholarship  shall  not  apply  to  the  first  year 
of  any  student's  course;  he  must  without  this  aid  have 
gone  through  one  year,  and  must  be  prepared  to  start  the 
second  year  free  from  all  conditions. 
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3.  That  the  Scholarship  shall  not  be  continued  to  a  stu- 
dent who  shall  at  any  time  during  his  course  carry  any 
condition  over  eight  weeks  beyond  the  date  of  the  exami- 
nation in  which  he  failed. 

Subject  only  to  the  above  conditions  the  disposal  of  the 
fund  shall  until  othei-wise  directed  be  in  the  hands  of  the 
President  of  the  University. 

THE  HENRY  S.  HAINES  MEMORIAL  SCHOLARSHIP. 

Mrs.  Henry  S.  Haines,  of  Savannah,  Gra.,  has  established 
a  scholarship  of  the  annual  value  of  §200,  which  is  to  be 
devoted  to  the  support  at  the  Lehigh  University,  through- 
out his  scholastic  career,  of  one  student  in  the  School  of 
Mechanical  Engineering ;  the  selection  to  be  made  by  Mrs. 
Haines  herself  during  her  life-time. 

WILBUR  PRIZES. 

By  the  generosity  of  E.  P.  Wilbur,  Esq.,  a  fund  has  been 
established,  yielding  an  annual  income  of  $100,  for  distribu- 
tion in  prizes  as  the  Faculty  shall  determine. 

ALUMNI  PRIZES  FOR  ORATORY. 

The  "Alumni  Association  of  the  Lehigh  University"  has 
established  an  annual  sum  of  Fifty  Dollars,  to  be  dis- 
tributed as  prizes  for  excellence  in  Oratory,  subject  to  the 
following 

REGULATIONS. 

1.  The  Contest  shall  be  held  on  the  22d  day  of  February, 
or  on  the  day  designated  by  the  University  to  commemo- 
rate the  birthday  of  Washington. 

2.  There  shall  be  a  first  prize  of  $25,  a  second  of  $15,  and 
a  third  of  $10. 

3.  To  entitle  one  to  be  a  competitor  he  must  be  a  member 
of  the  Junior  Class,  taking  a  regular  course. 

4.  Subjects  for  the  oration  shall  be  announced  at  the 
beginning  of  the  first  term  of  every  year,  and  upon  one  of 
these  each  competitor  shall  write  an  oration  not  to  exceed 
eight  minutes  in  delivery. 
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5.  Each  oration  shall  bear  upon  its  first  page  a  fictitious 
name  or  motto,  and  shall  be  accompanied  by  a  sealed 
envelope,  which  shall  be  superscribed  with  the  same  name 
or  motto,  and  an  address  by  which  it  may  be  reclaimed. 
The  envelope  shall  contain  the  real  name  and  address  of 
the  writer,  with  the  declaration  that  the  oration  is  his  own 
original  work.  The  examiner,  having  adopted  a  standard 
of  excellence,  may  reject  any  or  all  of  the  orations  pre- 
sented which  do  not  attain  to  this  standard  ;  of  such  as  do 
— should  they  be  sufficient  in  number— the  best  six  shall  be 
chosen,  and  their  envelopes  opened.  The  others  shall  be 
returned  to  the  address  given  with  their  envelopes  un- 
opened. 

0.  The  Executive  Committee  of  the  Alumni  Association, 
or  a  committee  of  not  fewer  than  three  to  be  appointed  by 
them,  shall  hear  the  competitors  whose  orations  shall  have 
been  approved,  and  the  awards  shall  be  made  by  a  majority 
of  these  j  udges. 

7.  In  awarding  the  prizes  the  judges  shall  consider  both 
the  literary  merits  and  the  delivery  of  each  oration. 

8.  These  rules  are  subject  to  amendment  by  the  Faculty. 
At   the    last    contest,    the  First  Prize  was  awarded  to 

Schuyler  Brush  Knox;    the  Second,    to  Joseph  Clinton 
Ballou  ;  the  Third,  to  Edwin  Clark  Reynolds. 
The  next  contest  will  take  place  February  22,  1893. 
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ENTRANCE  EXAMINATION   PAPERS. 

Used  for  Examination  in  1892. 
[Requests  for  other  examination  papei's  than  those  herein  printed 
can  not  be  ,£?ranted.l 

I.— ENGLISH. 

1.  Distinguish  l^etween  The  QnaUties  of  Style  and  The  Ele- 
ments of  Style. 

2.  Define  and  discuss  Picturesquenesfi. 

3.  'WlTLSit  hi  Invention  SiTid  how  is  it  related  to  Arrangement 
and  Style? 

4.  Distinguish  between  Narration  and  Description. 
In  what  does  the  Unity  of  a  IS^arrative  consist  ? 

5.  What  are  the  four  principal  varieties  of  English  feet  ? 
Rearrange  the  following  into  lines  and  indicate  their 

scansion  by  accents  : 

A  land  of  streams  !  some,  like  a  downward  smoke,  slow- 
dropping  veils  of  thinnest  lawn,  did  go  ;  and  some  through 
wavering  lights  and  shadows  broke,  rolling  a  slumbrous 
sheet  of  foam  below.  They  saw  the  gleaming  river  seaward 
flow  from  the  inner  land  ;  far  off,  three  mountain  tops, 
three  silent  pinnacles  of  aged  snow,  stood  sunset-flushed  ; 
and,  dewed  with  show^ery  drops,  upclomb  the  shadowy 
I)ine  above  the  woven  copse. 

6.  What  is  the  difference  between  Deduction  and  Indnction  ? 
Tell  what  you  can  about  the  Burden  of  Proof 

7.  Distinguish  between  the  meanings  of  Perpetrate  and 
Commit. 

8.  Write  an  essay  of  at  least  200  words  on  Macaulay\^  De- 
velopment of  the  Character  of  Lord  Glire.  The  value  of  this  essay 
is  thirty  per  cent,  of  the  entire  value  of  the  paper. 

II. -GEOGRAPHY. 

Outline  maps  of  the  central  part  of  the  United  States 
and  of  Northern  Europe,  were  furnished  to  each  applicant 
and  he  was  required  to  draw  the  boundaries  of  countries, 

9 
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provinces,  states,  and  territories,  and  name  them,  to  place 
and  name  the  capital  or  chief  city  of  each,  and  the  prin- 
cipal rivers  and  mountain  systems. 


III.— UNITED   STATES  HISTORY. 

1.  a.  When,  where,  and  by  whom  were  the  two  settle- 

ments made  in  Massachusetts  ? 
h.  How  long  did  these  two  colonies  remain  distinct, 
and  under  what  charter  were  they  united  ? 

2.  a.  What  were  the  Navigation  Acts  ? 
h.  When  were  they  passed  ? 

3.  a.  Who  was  United  States  agent  in  France  in  1778  ? 
l.  What  treaty  was  made  with  France  in  this  year  ? 

c.  What  military  event  facilitated  the  making  of  this 
treaty  ? 

4.  Grive  an  account  of  Washington's  movements  in  1778. 

5.  What  were  the  Articles  of  Confederation,   and  when 
were  they  adopted  ? 

6.  Name  the  leading  events  of  John  Adams'  administra- 
tion. 

7.  What  is  meant  by  the  "American  System?" 

8.  What  was  the  "Omnibus  Bill,"  and  by  whom  was  it 
proposed  ? 

9.  What  were  the  military  events  in  the  East  in  1863  ? 
10.  Name  the  leading  events  of  Grrant's  second  term. 

CONSTITUTION. 

1.  ''/,.  To  what  body  are  legislative  powei-s  given  ? 
/;.  What  are  its  branches  ? 

2.  a.  How  is  the  Senate  composed  ? 
h.  How  are  Senators  chosen  ? 

c.  How  long  do  they  serve  ? 

d.  What  are  their  qualifications  ? 

3.  (L  What  rank  does  the  President  hold  in  the  army 

and  navy  ? 
h.   How  are  treaties  made  ? 
r.  How  are  extra  sessions  of  Congress  called  ? 
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4.  a.  In  what  does  treason  consist  ? 
Ij.  How  must  it  be  proved  ? 

c.  How  is  it  to  be  punished  ? 

5.  a.  AVh.at  rights  have  citizens  when  they  remove  to  an- 

other State  ? 
J.  How  are  escaped  criminals  brought   back  to  the. 
State  where  the  crime  was  committed  ? 

IV.— ARITHMETIC. 

1.  («)  What  is  a  unit?     An  abstract  number?     A  con- 

crete number  ? 
(6)  Write  the  following  numbers  : 

Sixteen  billidns  sixteen  millions  and  sixteen. 
Twelve  thousand  twelve  hundred  and  twelve. 
One  thousand  and  one  thousandth. 
(c)  Grive  rules  for  position  of  the  decimal  point  in  ad- 
dition, subtraction,  multiplication,  and  division. 

2.  {(I)  What  is  an  account  ?      A   debtor  ?      A   creditor  ? 

What  is  percentage  ? 
(6)  Grive  number  of  feet  in  a  rod  ;    rods  in  a  miles ; 

inches  in  a  metre ;  metres  in  a  kilometre ;   square 

rods  in  one  acre. 
(c)  What  is   discount?     Bank   discount?     A  specific 

duty  ?    An  ad  valorem  duty  ? 

3.  H  +  .0075  +  liy^g  —  y  =  what  ?     (Reduce  to  a  decimal. ) 

4.  10  gallons  2f  pints,  how  many  litres  ? 

5.  Find  interest,  discount,  and  bank  discount  on  $14.49 
for  90  days  at  4^%. 

6.  A,  B,  and  C  are  under  contract  to  furnish  6000  bushels 
of  corn  at  48  cents  per  bushel.  A's  corn  is  worth  45 
cents,  B's  51  cents,  C's  54  cents.  How  many  bushels 
must  each  furnish  ? 

V. -GEOMETRY. 

1.   {a)  Define  the  terms  theorem^  corollary,  lemma.,  axiom, 
(b)  What  are    parallel    right    lines?      Perpendicular 
right  lines  ?    What  is  a  re-entrant  angle  ? 
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(c)  What  are  incommensurable  quantities  ?  "When 
are  two  incommensurable  ratios  equal  ?  Illustrate 
these  definitions. 

2.  {a)  What  is  the  distinction  Ijetween  equal  and  equicalent  f 

Define  similar  polygons  and  regular  polygons. 

iV)  What  is  the  arithmetic  mean  between  two  quan- 
tities ?  MTiat  the  geometric  mean  ?  What  are  the 
segments  of  a  right  line  ?  The  segments  of  a 
circle  ? 

(c)  Circumferences  of  circles  are  in  what  ratio  ?  What 
is  the  ratio  of  the  areas  of  circles  ?  Define  triedral 
an<l  xDolyedral  angles.  What  do  you  know  about 
the  face-angles  of  such  angles  ? 

3.  From  a  point  without  a  line  one  and  but  one  perpen- 
dicular can  be  drawn  to  the  line. 

4.  DraAv  four  circles  tangent  to  the  tlii-ee  sides  of  a  tri- 
angle. 

5.  Two  parallels  are  divideii  Ijy  straight  lines  passing 
through  a  common  point  into  proportional  segments, 
and  conversely. 

6.  Find  snm  of  squares  of  four  sides  of  any  quadrilateral 
in  terms  of  its  diagonals. 

7.  The  areas  of  similar  polygons  are  in  ratio  of  squares 
of  homologous  sides. 

8.  The  area  of  a  cu'cular  ring  is  ecjual  to  that  of  a  cu-cle 
whose  diameter  is  a  chord  of  the  outer  circle  and  a 
tangent  to  the  inner  circle. 

9.  The  locus  of  points  equidistant  from  faces  of  a  diedral 
angle  is  its  bisecting  plane. 

10.  Two  triedral  angles  are  either  equal  or  symmetrical 
when  three  face-angles  of  the  one  are  equal  to  three 
face-angles  of  the  other. 

VI.— ALGEBRA. 

1.  Describe  the  different  methods  of  elimination. 

Define  coefficients  and  exponents  as  symbols  of  oper- 
ation. 
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Write  the  genei-al  form  of  an  equation  of  the  second 
degree  (one  unknown  quantity),  and  the  expression 
for  its  roots. 

For  what  operations  must  radicals  be  similar,  and  for 
Avhat  need  they  be  only  of  the  same  degree  ? 

Define  the  progressions,  and  giv^e  the  relations  of  the 
quantities  involved. 

Define  homogeneous,  simultaneous,  and  independent 
equations. 

Expand  (x"- — y)^''^  and  Cc- —//"-)'- to  five  terms  by  the 
binomial  formula. 

Extract  the  square  root  of  0.9  tf)  three  places,  and  ex- 
plain the  process. 


5. 

Solve 

VSx  — 

2_4  V6x 
2     4  V6x 

—  9     ax  — 

+  7'       4 

'-r 

Ijx. 
•2 

hx  — (t 

V6x-\- 

3 

6. 

Solve 

■'«  +  i^  = 

=  100,     1/ 

+  is  =  100 

.^+^ 

-X  - 

=  100. 

7. 

Solve 

2  Vx-\- 

2 

=  5. 

\^x 

t«+8- 

V'^-l-3 

= 

Vx.     Vei 

8.  Required  the  price  of   eggs  when  at  1  cent  less  per 

dozen  there  are  five  more  in  a  dollar's  worth. 

9.  A  fore  wheel  of  a  carriage  makes  6  more  revolutions 

in  going  120  yards  than  does  the  hind  wheel ;  if  the 
rims  of  the  fore  wheels  are  increased  one-fourth,  and 
the  rims  of  the  hind  wheels  one-fifth,  a  fore  wheel 
will  make  but  4  more  turns  than  a  hind  wheel  in 
going  the  same  distance.     Required  the  size  of  each. 
10.  x''-\-y-'-^x  +  y  =  l^, 
xij=    6. 
.^•^+^•^  =  12, 
xy  =  20. 


1.  Define 


VII.— PHYSICS. 

a.  Force. 

b.  Resolution  of  forces. 

c.  Accelerated  velocity. 
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d.  Work. 

e.  Specific  inductive  capacity. 
/.  Electrolysis  and  electrolyte. 
g.  Shunt. 

h.  Fundamental  tones. 
i.    Sympathetic  vibrations. 
j.    Temperature. 
/.-.   Chromatic  aberration. 
I.    Total  reflection. 

2.  Derive  the  formula  for  kinetic  energy. 

3.  How  would  you  find  the  specific  gravity  of  a  solid  with 
the  Nicholson's  hydrometer  ? 

4.  Explain  the  action  of  the  syjjhon. 

5.  How  can  the  principal  focal  distance  of  a  lens  be  de- 
termined experimentally  ? 

6.  What  is  Mariotte's  law  and  how  is  it  verified  by  experi- 
ment ? 

7.  A  piece  of  lead  weighs  1135  grains  in  air,  1035  grains  in 
water,  and  when  attached  to  a  cork  weighing  24  grains 
they  together  weigh  935  grains  in  water.  What  is  {a)  spe- 
cific gravity  of  the  lead,  (&)  of  the  cork,  (c)  volume  of  lead, 
{d)  volume  of  cork. 

8.  At  the  top  of  an  inclined  plane  100  feet  long  and  25 
feet  high  is  a  wheel  and  axle.  Radius  of  wheel  is  3  feet  ; 
radius  of  axle  is  4  inches.  What  load  can  be  supported  on 
the  plane  by  a  power  of  50  pounds  applied  to  the  wheel  ? 

9.  A  current  of  20  amperes  is  passed  through  three  wires 
placed  parallel,  having  resistances  of  4,  5,  and  6  ohms  re- 
spectively. What  is  the  combined  resistance  and  how 
much  current  fiows  through  each  branch  ? 

10.  A  gas  measures  100  c.  m.  at  212°  F.  under  a  pressure 
of  30  in.  of  mercury.  Find  its  volume  at  300°  F,  under  a 
pressure  of  40  in.  of  mercury.     Use  F.  degrees. 

11.  A  ball  weighing  100  pounds  is  dropped  from  a  tower 
1000  feet  high.  Find  [a)  its  final  velocity,  {b)  how  much 
copper  (specific  heat  .0952)  it  could  raise  from  10°  to  20°  C, 
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it'  all  its  energy  were  converted  into  heat  and  apx^lied  to 
the  copper. 

12,  A  rod  12  in.  long  is  placed  15  in.  beyond  the  center  of 
curvature  of  a  concave  mirror  and  forms  an  image  5  in.  in 
front  of  the  center  of  curvature.  What  is  the  size  of  the 
image  ? 

VIII.— PHYSICAL   GEOGRAPHY. 

1.  Name  the  motions  of  the  earth,  state  proofs  and  what 
they  cause. 

2.  (Drive  classification  of  lakes  with  an  example  of  each. 

3.  Grive  classification  of  winds  with  description  of  each 
class. 

4.  Describe  the  Gulf  stream. 

o.  What  causes  [a)  hoarfrost,  (/>)  dew,  (/•)  hail  ? 

6.  Describe  the  rainbow. 

7.  Name  and  locate  chief  minerals  of  the  United  States. 

8.  Grive  the  charactei-istics  and  distribution  of  the  Cau- 
casian race. 

9.  Describe  the  electrical  phenomena  of  the  atmosphere. 
10.  What   are   deltas,    and   where   found   in    the   United 

States  ? 

IX.— LATIN. 
I.    GrRAMMAK. 

Decline  and  give  the  gender  of  the  nouns  in  the  follow- 
ing sentences,  and  state  wherein  any  of  them  are  excep- 
tions to  the  general  rules  for  gender  and  declension. 
Duin  pelago  desae\'it  hiemps  et  aquosus  Orion 
Quassataeque  rates,  dum  non  tractabile  caelum. 
Sic  effata  sinum  lacrimis  implevit  obortis. 
Give  the  principal  parts  and  complete  synopsis  of  the  1st 
l)erson  singular  of  the  verbs  in  the  above  lines.     Explain 
the  derivation  of  the  adjectives  in  these  lines  with  the  force 
of   the  terminations.      Decline  the  personal  and  relative 
pronouns  and  state  the  position  of  these  pronouns  with 
reference  to  the  preposition  when  used  Avith  de  and  cum 
resf)ectively.      Compare  magis,  simiUs,  malm,  idoneas.    Inflect 
nolo  and  odi. 
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(jrive  the  various  uses  of  the  Grenitive  \^-ith  nouns.  Wliat 
cases  are  used  with  dignus,  similis,  potior,  verbs  of  remember- 
ing, verbs  of  teaching,  verbs  of  sparmg  ?  How  are  the 
supine  forms  in  uju  and  u  employed  ?  When  does  quod  (be- 
cause) take  the  Subjunctive  and  when  the  Indicative? 
AThat  Latin  constructions  are  imitated  from  the  Grreek  ? 

II.     C-T.SAR. 

Translate : 

Cognito  Caesaris  adventu  Ai'io\i.stus  legatos  ad  eum 
uiittit :  quod  antea  de  coUoquio  postulasset,  id  jjer  se  fieri 
licere,  quoniam  pro])ius  accessisset,  seque  id  sine  periculo 
facere  i^osse  existimare.  Non  respuit  condicionem  Caesar 
jamque  eum  ad  sanitatem  reverti  arbitraliatur,  cum  id, 
quod  antea  petenti  denegasset,  ultro  poUiceretur,  mag- 
namque  in  sj)em  veniebat,  pro  suis  tantis  popuhque 
Romani  in  eum  beneficiis  cognitis  suis  postulatis  fore,  uti 
pertinacia  desist eret. 

(xive  the  s^iitax  of  (tdrentu,  exMim/ire,  desisteret. 

Transkae : 

Crassus  equituin  praefectos  cohort  atus,  ut  magnis 
l^raemiis  polhcitationibusque  suos  excitarent,  quid  fieri 
velit,  ostendit.  IIH,  ut  erat  imperatum,  eductis  iis  cohor- 
tibus,  quae  praesidio  castris  relictae  intritae  ab  labore 
erant,  et  iongiore  itinere  circumductis,  neexhostium  castris 
conspici  iDOSsent,  omnium  ocuhs  inentibusque  ad  pugnam 
inTHriTi>  celeriter  ad  eas,  quas  diximus,  munitiones  perven- 
H-i'LiiiT  atque  his  prorutis  prius  in  hostium  castris  constiter- 
unt.  Ciuam  plane  ab  his  videri  aut,  quid  rei  gereretur, 
(•(jgnosci  posset. 

III.  Ver&il. 
Tnindiite  : 

Lucus  m  urbe  fuit  media,  laetissimus  umbra, 
quo  primum  jactati  undis  et  turbine  Poeni 
effodere  loco  signum,  quod  regia  Juno 
monstrarat,  cai:)ut  acris  equi :  sic  nam  fore  bello 
egregiam  et  facilem  \'ictu  per  saecula  gentem. 
Hie  templum  Junoni  ingens  Sidonia  Dido 
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condebat,  donis  opulentum  et  nuniine  divae, 
aerea  eui  gradibus  surgebant  limina,  nexaeque 
aere  traVjes,  fori  bus  cardo  stridebat  aenis. 
Give  the  syntax  of  umhra,   triicUs,  and  rirpu.     Explain  the 
forms  monstrarftt  undfore.     DeeUne  Dido. 

Translate  : 

Nox  erat,  et  terris  animalia  sonmus  hal^ebat : 
eifigies  sacrae  di\'ora  Phrygiiqiie  Penates, 
(juos  meeum  a  Troia  mediisque  ex  ignil)ns  ur})is 
extulerani,  visi  ante  oculos  adstare  jacentis 
in  soiimis,  inulto  nianifesti  luniine,  qua  se 
plena  per  insei'tas  fundebat  luna  fenestras  : 
turn  sic  adfari  et  curas  his  deniere  dictis  : 
'Quod  tibi  delato  Ortygiam  dicturus  Apollo  est, 
hie  canit,  et  tua  nos  en  ultio  ad  limina  mittit. 

What  were  the  Penates F     What  is  qua? 

Translate : 

Respicit  Aeneas  subito,  et  sub  rupe  sinistra 
moenia  lata  ^idet,  triplioi  circumdata,  muro, 
quae  rapidus  fiammis  ambit  torrentil)Us  ainnis 
Tartai-eus  Plegethon,  toi  quetque  sonantia  saxa. 
Porta  ad  versa  ingens,  solidoque  adamante  columnae, 
^as  ut  riuUa  virum,  non  ipsi  exscindere  bello 
caelieolae  valeant ;  stat  ferrea  turris  ad  auras, 
Tisiphoneque  sedens,  palla  succincta  cruenta, 
vestibulum  exsomnis  servat  noctesque  diesque. 
Hinc  exaudiri  gemitus,  et  saeva  sonare 
verbera  ;  tum  stridor  ferri,  traetaeque  catenae. 
Write  out  the  first  two  lines  marking  the  quantity  of  each 
syllable,  separating  the  feet  and  indicating  the  caesura. 

IV.  Cicero. 

Tra,iidate  : 

O  conclicionem  misdram  non  modo  admini.strandae,  ver- 
um  etiam  conservanJae  rei  publicae  !  Nunc  si  L.  Catilina 
consiliis,  lal)Oi ibus,  periculis  meis  circumclusus  ac  debilita- 
tus  subito  pertimuerit,   sententiam  mutaverit,   deseruerit 
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♦ 

suos,  consilium  belli  tacieudi  abjeeerit,  ex  hoc  cursu  sceleris 
ae  belli  iter  ad  fugani  atque  in  exsllium  converterit,— non 
illea  me  spoliatns  armis  audaciae,  non  obstupefactns  ac 
perterritus  mea  diligentia,  non  de  spe  conatiique  depulsus, 
sed  indemnatus,  innocens,  in  exsilinm  ejectus  a  consnle  vi 
et  minis  esse  dicetur  :  et  erunt  qui  ilium,  si  hoc  fecerit,  non 
improbum,  sed  miserum,  me  non  diligentissimum  consulem, 
sed  crudelissimum  t>Tannum  existimari  velint  I  iln  CafJl- 
irmm.  Or.  II.) 

Atque  sic  a  sumuiis  hominibus  eruditissimisque  a^ccepi- 
mus,  ceterarum  rerum  studia  et  doctrina  et  ..praeceptis  et 
arte  constare  :  poetam  natura  ipsa  valere,  et  mentis  ^-iriljus 
excitari,  et  quasi  divino  quodam  spiritu  inflari.  Qua  i-e 
suo  jure  noster  ille  Ennius  sanctos  appellat  poetas,  quod 
quasi  deorum  aliquo  dono  atque  munere  commendati  nobis 
esse  \'ideanTur.     {Pro  Arehia.s 

V.  Sight. 

Trandnte: 

Vatinius  Brundisii  cum  esset,  cognitis  rel)us,  quae  gestae 
erant  in  lU^i-ico,  cum  crebris  litteris  Cornificii  ad  auxilium 
provinciae  ferendum  evocaretur  et  M.  Octa^ium  audii'et 
cum  barbaris  foedera  percussisse  compluribusque  locis 
nostrorum  militum  oppugnare  praesidia  pai'tim  classe  per 
se  partim  pedestribus  copiis  per  barbaros,  etsi  gi*avi  val- 
etudine  atfectus  vix  corporis  \-iribus  animum  sequebatur. 
tamen  ^irtute  vicit  incommodum  naturae  difficultaTes(iue 
et  hiemis  et  suVjitae  praeparationis. 

VI.  Prose  Co.upositiox. 
The  Helvetians  being  induced  (add'/fo)  by  love  for  their 
native  land  sent  embassadors  to  Caesar  to  treat  \vith  him  in 
regard  to  a  surrender  {deditio)  in  order  that  they  might 
return  home.  When  these  had  met  him  while  yet  on  the 
march,  he  ordered  them  to  bring  hostages  (obses)  so  that  he 
might  knoAV  that  they  would  keep  the  treaty  m\iolate. 
He  delayed  his  journey  three  days  gladly,  because  he  j^er- 
ceived  that  his  troops  were  weary  and  could  not  inirsue 
rapidly. 
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VII.    Roman  History. 

1.  Mention  the  different  tV)i-ni8  of  tlie  government  of 
Rome  with  the  dates  t^nd  the  circumstances  attending  the 
introduction  of  each. 

2.  Give  an  account  of  the  Avar  with  Jugurtha. 

3.  Grive  tlie  life  of  Hannibal  with  dates. 

4.  Mention  all  battles  that  were  turning  points  in  Roman 
history  with,  the  results,  the  dates,  and  the  names  of  the 
chief  combatants. 

5.  Grive  an  account  of  the  two  triuniAirates. 

X.-^GREEK. 

I.    GtRAjVIMAR. 

1.  (I.   Write  correctly  -i--eiBj.iai,  vvKrai^  awAn/.'/x.).  oitvidai. 
h.    Contract  rianfiv.  T/udoi'.,  r/iiaoir/v,  r/./jd/jc. 

r.    Accent  cwHiJCJ—n/  r/vEc,  diH^pec  e'loir. 

2.  Decline  through  the  singular  Hd'Aaaaa.  ro^'c.  acoopiov.  a///li//r  : 
through  the  ])lural  ufyac.  / f/  vk6jc.  -o/ac.  vavr. 

3.  Give  the  genitive,  singular  and  })lural,  of  A'op'^".-  '/ I'dt-ir, 
'/.i'ur.  Araar:  the  dative,  singular  and  plural,  of  ,i't//j.  yrr//, 
/|'^/r.  i--ei'c:  the  accusative,  singular  and  plural,  of  v'/^".- 
tv-ic.  -()'/. I (:.  3()vc. 

•f.    Compare  ayaBcK.  kukch:.  u/Kpoc.  rajtV. 

5.  Give  the  genitive,  singular  and  plaral,  of  the  reflex- 
ive pronoun,  third  person  ;  of  the  indefinite  relative  pm- 
noun  ;   of  oi-roc,  ahrog. 

6.  Translate  .v^;a;^/<,  three  times,  ten,  lolieticef  ichither? 

7.  Give  the  future  (first  person  singular)  of  rptx*^:  the 
second  aorist  active  of  -i-ru :  the  perfect  active  of  oaino  : 
the  perfect  middle  of  kci/Ig)  :  the  aorist  passive  of  ti'0///xi.. 

8.  Give  the  synopsis  of  the  present,  active  and  middle, 
of  6{6o)jiii :  of  the  first  and  second  aorists,  active,  of  'lari/m -. 
of  the  second  aorist  passive  of  oaivu. 

9.  Inflect  the  imperfect,  active  and  middle,  of  <hiKrL'u/  : 
the  aorist  indicative,  active  and  middle,  of  if/ui :  the  pres- 
ent optative  active  of  fi/.toj. 
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10.  (pavib,  lii^w,  rf^w,  eTbtjjG) ;  where  made  ?  Grive  in  each  case 
the  first  person  singular  (a)  of  the  indicative  of  the  same 
tense,  {h)  of  the  present  indicative. 

II.  Xenophon. 

1.  Translate: 

'Q,  avSpeq  "EXAyvtg,  ovk  avdpidTTiov  cnropuv  [kipf^dpojv  avfj-irnxovc  vjiag 
ayu)^  a/ika  vojUiCojv  df/elvovg  koI  Kpel-rovq  tzoIIuv  (iapjSdpuv  Vjuiit;  nvai, 
<ha  TovTo  npoat/xtiiov.  brruc  oi'v  taeaOe  av()peg  (i^/n/  rf/c  e/i.e:vfi£piac  yc 
KturyaHe  kciI  f/r  v/udc  h)  u  eh<]ai^<)vi'C^).  ti<  )  dp  lare^  on  rr/v  eAcvBepiav 
rAoijvjv  dv  dvrl  c,)i>  exo)  Trdvruv  Kctl  d'/Juov  Tio)CA.a7:Xaa\(j)V.  uTrug  (U-  kcii 
rh^F/re^  tig  o'lov  epx^<j(^t-  dr)dn>a.  h/oj  r/udg  eldug  c^kWi^o).  to  liiv  )dp 
-A/~/Hog  -oAv  Kttl  Kpavyy  ttoaA'/j  tiriaaiv  ■  edr  Se  ravra  dvdaxV(yOe,  rd 
d?i/M  nal  alaxvveJadai  jioi  doKcbj  olovg  i/jjIv  yvcdoeade  rovg  ev  rij  x^P^ 
irvrag  dvOpcjTrovg.  bjucbv  ()e  avdpcor  ovtcov  kciI  evro/vjicdv  yevofievcdv,  h/co 
i'/um>  Tov  fxev  otKaSe  (iovkofievov  d-mhai  rolg  oIkol  Qrf/MTov  TTOirjau  dTreWnv, 
TTo'X/iovg  (')e  oljiai  TzocyGEiv  rd  reap'  e/tiol  eAtada/.  dvrl  ruv  oIkoi. 

Explain  the  construction  of  dvSpumiov  (1.  1),  jSapfidpuv  (1.  2), 
EAevOepiag  (I.  3),  yg  [].  3),  yg  (1.  4) ;  of  the  participles  d-opcoi'  (1.  1), 
ovrag  (1.  9),  ^^evopevojL'  (1.  9),  fhv/.o/ierov  [I.  10);  of  the  optative 
h'/oljiyv  (1.  5)  ;   of  olovg  (I.  8),  Kpav)  ij  {[.  7)  rolg  oikoi  {\.  10). 

idv  dvdGxy(yOe  (1.  7)  :  what  is  the  apodosis  ?  Vary  to  the 
"less  vivid"  form. 

What  is  the  subject  of  tTTiaoiv  (1.  7j  ? 

Explain  the  difference  in  mood  and  tense  between  ottoji 
toE-aiiE  (1.  3)  and  oTzug -euh'/re  (1.  6). 

2.  Translate : 

"Ef^a  S?/  Kal/J/uaxog  fiyxavdrai  ri  ■  Tzpoerpex^v  aTcb  rov  6ev6pov^  vf  (J 
yv  ahrog^  (^vo  y  rpia  jSy/uaTci  ■  eirel  6k  ol  XiBol  (j)epoivTOj  dvexdi^eTO  evTverug  ' 
Eij)'  EKaaryg  Se  TrpoSpojUTJg  tvaeov  rj  Sekg  djua^ai  TVETpuv  dvyXtGnovro.  6  6e 
'Ayaalag  ug  Spa  tov  Ka/iAl/uaxov  a  ettoIei  Kal  to  OTpdrEVjua  ndv  OeujUevov, 
(hiGcig,  ijy  ov  TTpcjTog  ~apa6pd/w/  Eig  to  ;i;w/9/oi',  oute  tov  'Ap/GTcjvvjLwv 
TT/j/alov  bvTCi  TrapciKa/ Eoag  ovte  Ehpv?Mxov  tov  iVovai.Ea  halpovg  ovrag 
(ii<(V  d'AAov  ovdeva  X'^P^'  ('■'^■~dg  nal  -aptpx^'Tai  rrdvrag.  6  Se  Ka/iXijuaxog 
(og  upa  nbrdi'  Tvapiovra,  ETri'AajijidvETai  ahrov  r?~/g  Irvog.  ev  6e  tovto) 
TtapadEl  avrovg  ' Apiarcjvvfiog  MeOvSpiEvg  Kal  jusrd  rovrov  'EiVph7Mxog 
A^ovoiEvg  •  rrdvTEg  ydp  ovtoi  dvrenoiovvro  dpETijg  Kal  6i.yycovl(^ovTo  rrpog 
d?JJ//Mvg  •  Kal  ovTOjg  Epl^ovreg  alpovai  rb  x<^P^ov. 
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Explain  the  construction  of  the  j^articiple  Oeuusvov  (].  4)  : 
of  the  optatives  oepoi.vro  (1.  2j,  TrapaSpa^uoi  (I.  5)  ;  of  the  geni- 
tives irvoc  (1.  8),  aperfjc  (1.  10). 

3.   Tr/t/nslate  at  sight : 

'Akovoj  Tiva  6i.alid7jxLv.  cJ  av6pec.  eiji,  uc  h/cj  apa  e^arrar/'/oar  vuac 
ixk'/C/M  ayeiv  elq  ^aaiv.  ciKovoare  ovv  fiov  Trpbg  Oecjv^  nal  kav  iikv  h/oj 
(palvoiiac  a6iKen\  oh  XPV  H-^  evBivde  cnreAjdelv,  -nplv  av  6oi  ^iKr/v  •  kav  (V 
vfuv  (pa/vojvrai  aScKs'iv  ol  kfie  Siapd/JMvreg,  ovrug  avToJg  XPV'J^^  uoTTsp 
a^Lov.  vjie'ic  6\  ecprj^  lore  drj-ov^  bOev  rf/Aoc  av'iGx^'-  nal  ottov  Sverru^  kq'l 
'on  eav  iiev  tlc  elg  rf/v  ''E/jA6a  p,k7j^ij  Ikvai,  Tvpog  iorripav  del  TTopeveGdac, 
r/v  r]£  TIC  .Soi'/j/Tca  elc  roiic  [5ap,3dpovg,  robfJ.7ra/AV  rrpoc  ew.  d/JM  fxr/v 
Kul  rovTO  }  e  k-iGraGde^  on  jjopkag  /xev  e^o)  rov  ILovrov  elg  rf/v  ''K/XdiW 
cpEpei^  vdrog  6e  elGto  elg  ^clgiv.  kcu  ^xyeraL,  brav  jSoppag  Tzverij  wc  na/ju 
TV /Ml  eiGiv  elg  rr/v  ''£,7 J  Ada. 

dviGX(^i  rise.         dvojiai^  set.         rov/xTra/uv  (to  efj.-a7ui>).  backward. 
TTveu,  blow.     7z7mvc,  voyage. 

III.  Homer. 

'OvTiva  jikv  liaGL7l/a  koI  etoxov  dvdpa  kcx^'^- 
Tov  6'  ay  avoir  k-keGGLv  kpr/TVGaGKe  rrapaGTac  " 

Aacfxovl,  oh  ge  eolke  kukov  cog  deidtGOEGBac., 
dTiTJ  avTog  te  koOtigo  Kal  aTJ^ovg  Idpvs  7xL0vg. 
01)  ydp  TTu  Gdcpa  oIg6'  olog  voog  'ATpEiuvog  • 
vvv  fiEV  TTEipaTat.^  ~dx(i  ^'  liperat  v'lag  'Axo-Libv. 
kv  l3ov7.7j  (T  oi)  TidvTEg  aKovGafiEv  oiov  eeittev. 
[xr/  Ti  xo7iO)Gdfj,EVog  pe^y  KaKov  vlag  'Axo-mv. 
6v/xbg  6e  fih/ag  egtI  AtoTpE(pEog  i3aGi?.Jjog  • 
TLfirj  6'  £K  Aiog  EGTL^  0l7.eI  6e  e  jiriTLETa  Zevc. 

Prose  forms  of  3aG(7f/a  (1.  1),  e-eeggiv  (1.  2),  viae  (1.  6), 
daovGafiEv  (1.  7),  e  (1.10)  ? 

Explain  the  construction  of  mx^^v  (1.  1),  P^bV  (1-  8),  ^''"c" 
(1.  8). 

Force  of  6e  (1.  2)  ;  of  gk  in  kpriTvGaGKE  (1.  2)  ;  of  ojc  (1.  3)  ? 

Mark  feet  and  caesuras  in  lines  3-7.  Why  are  e  in  ge  (1. 
3),  and  a  in  adoa  (1.  5)  not  elided  ?  AVhat  is  the  quantity  of 
0  in  naKov  (1.  3)  ?     Why  ?     Of  ai  in  nal  (1.  4)  ?     Why  ? 
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Oiroc  6'  Alac  karc  -c/.uptog.  kpfcoc  'Axaicjv " 
'I^o/ievevg  &  krepuOev  evi  Kp^saai  Oedg  ok 
ear/ji^j  duol  de  fiiv  'KpijTCiV  ayol  rp/epkHovrai. 
tto/JAki  ficv  ^eivLGGev  aprjt&i/joc  Meve/Moc 
oIku)  kv  rjuerep(f).  oitore  ^prfrrfiev  Ikolto. 
vvv  (f  a/Jxrvc  txev  Tzdvrac  opcj  i/.JKCj—ac  'A;^;a^o/o, 
oi'c  K8i'  ev  yvoLTjv  Kai  r'  ohvofia  av(^i]oainTj\' ' 
dofo)  (V  oi'  SvvaaaL  Ideeiv  Koaur/rope  /xiuv, 
Kdaropd  ff  l~~66auov  koI  ttv^  dyafiov  IloAvdeiiiea, 
avTOKOAjiyvTjr'Oj  ru  iioi  fiia  yeivaro  urjTr,p  • 
Tf  ovx  ka—kodriv  XaKsdaijiovoQ  k^  kpareivTJg^ 
T]  dsvpco  fi€v  ktiovzo  vkeoa"  evi  TrovTo—opetau; 
vvv  air  ova  k0k7jovai  [idxtp^  Karac^v/ievai  dvdpurv^ 
alcx^o,  6eiSc6tec  koI  bveidea  —6/v.\  a  uol  kariv. 

IV.  History. 

1.  Gfive  an  account  of  Peisistratns  and  his  sons. 

2.  Who  was  Themistocles  ?  Aristeides  ?  Brasidas  ?  Kleon  ? 
Agesilaus  ? 

3.  At  what  jjeriod  was  Athens  most  powerful  ?  Who  Avas 
at  that  time  her  cliief  leader  ?  How  was  her  jDOwer  de- 
stroyed '? 

4.  Grive  an  account  of  the  expedition  of  Cyrus. 

5.  Describe  the  pohtical  career  of  Demosthenes. 
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CLASS  OF  1869. 

J.  Haynes  Hinds  Corbin,  A.C.,  Resident  Partner  and  Met- 
allurgist, Matthews,  Webb  &  Co.,  Ore  and  Bullion 
Dealers,  Telluride,  San  Miguel  Co.,  Col. 

Charles  Edward  Ronaldson,  M.E.,  in  charge  New  York 
office  of  G.  V.  Cresson,  136  Liberty  Street,  New  York 
City. 

Miles  Rock,  C.E.,  Astronomer,  Chief  Engineer  and  Pres- 
ident of  the  Boundary  Commission  of  Guatemala  with 
Mexico,  Guatemala,  Centro-xlmerica.  Home  Address  : 
1430  Chapin  Street,  N.W.,  Washington,  D.C. 

CLASS  OF  1870. 

*Lehman  Preston  Ashmead,  A.C.,  M.D. 

Richard  Brodhead,M.E.,  Attorney-at-Law, 32  Nassau  Street, 
New  York  City. 

Wilham  R.  Butler,  M.E.,  Mauch  Chunk,  Pa. 

George  A.  Jenkins,  x\.C.,  Bethlehem  Iron  Co.,  South 
Bethlehem,  Pa. 

William  J.  Kerr,  A.C.,  Superintendent  of  Mines,  Con- 
solidated Mining  Co.,  Roanoke,  Va. 

*Harry  E.  Packer,  A.C. 

Henry  R.  Price,  C.E.,  M.D.,  Practicing  Physician,  485 
Franklin  Avenue,  Brooklyn,  N.  Y. 

Henry  B.  Reed,  B.A.,  M.D.,  Practicing  Physician,  12  Verona 
Place,  Brooklyn,  N.  Y. 

*William   Dunlop   Ronaldson,   B.A.,  M.D. 
*Deceased.. 
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John  M. Thome,  C.E., (Ph.D., University),  Director  Xatioiial 
Astronomical  Observatory,  Cordova,  Argentine  Repub- 
lic, S.  A. 

*RusselB.  Yates,  C.E. 

CLASS  OF  1871. 

Jacob   Neff   Barr,    M.E.,  Superintendent    Motive    Power, 

Chicago,  Milwaukee  &  St.  Paul  E,y.,  3028  Wells  Street, 

Milwaukee,  Wis. 
Frank  Laurent  Clerc,  C.E.,  Mining,  Webb  City,  Mo. 
Henry  S.  Drinker,   E.M.,  General  Solicitor  and   Assistant 

to  the  President,  Lehigh  Valley  R.  R.,  228  South  Fourth 

Street,  Philadelphia,  Pa. 
Edward  F.  Fassitt,  A.C.,  1530  Walnut  Street,  Philadelphia, 

Pa. 
William  Hull  McCarthy,  B.A.,  Globe  Iron  Works,  556  AVest 

34th  Street,  New  York  City. 
Waldron  Shapleigh,  A.C.,  Chemist,  Welsbach  Incandescent 

Gas-Light  Company,  Gloucester,  N.  J. 
*Charles  G.  Weaver,  C.E. 

CLASS  OF  1872. 

George  Pierrepont  Bland,  C.E.,  Civil  Engineer,  3218  Wood- 
land Avenue,  Philadelphia,  Pa. 

Daniel  P.  Bruner,  C.E,,  Civil  Engineer,  Architect,  and 
Builder,  4820  Morris  Street,  Germantown,  Philadel- 
phia, Pa. 

Henry  St.  Leger  Coppee,  C.E.,  IT.  S.  Engineer,  Assistant 
in  local  charge  of  the  improvement  of  Vicksburg 
Harbor,  lOU  Washington  Street,  Vicksburg,  Miss. 

*F.  R.  Christian  Degenhart,  A.C. 

Harvey  S.  Houskeeper,  B.A.,  Instructor  in  Physics  and 
Electrical  Engineering,  Lehigh  University,  South  Beth- 
lehem, Pa. 

*Lentz  Edmund  Klotz,  C.E. 

Oscar  Moore  Lance,  A.C,  Superintendent  Plymouth  Water 
Company  and  Plymouth  Light,  Heat,  and  Power  Com- 
pany,  corner  Reynolds  Street  and  Shawnee  Avenue 
Lock  Box  1034,  Plymouth,  Pa. 
*  Deceased. 
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Raymundo  Floresta  de  Miranda,  C.E.,  Dhdsion  Engineer, 

Rio    de  Janeiro  and  IN'orthern  R.  E,.     Address:  E.  F. 

Principe  de  Grrao  Para,  Estacaodo  Areal,  Rio  de  Janeiro, 

Brazil. 
James  S.  Polhemus,  C.E.,  U.  S.  Assistant  Engineer,  in  local 

charge  Coos  Bay  Harbor  Improvements,  Empire  City, 

Oregon. 
Henry  D.  Scudder,  C.E.,  Lumber  and  Coal,  344  Perry  Street, 

Trenton,  N.  J. 

CLASS  OF  1873. 

Washington  Hopkins  Baker,  A.C.,  M.D.,  Medical  Examiner 
for  ]S[ew  York  Life  Insurance  Co.,  and  for  Northwestern 
Life  Insurance  Co.  of  Milwaukee,  Wis.;  Surgeon  and 
Major  Second  Regiment  iS'ational  Gfuard  of  Pennsyl- 
vania: 1610  Summer  Street,  Philadelphia,  Pa. 

Robert  B.  Claxton,  C.E.,  Paying  Teller,  City  Trust,  Safe 
Deposit  and  Surety  Co. :  Rittenhouse  Club,  1811  AVal- 
nut  Street,  Philadelphia,  Pa. 

James  P.  Stuart  Lawrance,  M.E.,  Passed  Assistant  Engi- 
neer U.  S.  Naw,  Office  of  jS'aval  Intelligence,  Burean 
of  Navigation,  Naw  Department,  Washington,  D.  C. 

Hildebrando  Barjona  de  Miranda,  A.C.,  Professor  of  Eng- 
lish, College  of  Para,  Para,  Brazil. 

Wallace  M.  Scudder,  M.E.,  Publisher  ^eM'a,Y^  Evening  JVews, 
844  Broad  Street,  Newark,  N.  J. 

CLASS  OF  1874. 

Caspar  Wistar  Haines,  (A.M.,  Haverford),  C.E.,  Engineer 
Department,  The  Inter-Continental  Railway  Commis- 
sion, Gruatemala,  C.  A. 

William  D.  Hartshorne,  C.E.,  Superintendent  Arlington 
Mills,  Worsted  Department,  Lawrence,  Mass.  P.  O. 
Address  and  Residence,  40  Pleasant  Street,  Methuen, 
Mass. 

Allan  A.  Herr,  C.E.,  City  Engineer,  108  East  King  Street, 
Lancaster,  Pa. 
10 
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Thomas  Merritt,  C.E.,  T.  &  H.  K.  Merritt,  General  Man- 
agers Mutual  Life  Insurance  Co.  of  New  York  for 
Province  of  Ontario,  Bank  of  Commerce  Building, 
Toronto,  Ontario,  Canada. 

AVilliam  Marshall  Rees,  C.E.,  Assistant  Chief  Engineer, 
Sanitary  District  of  Chicago,  Rialto  Building,  Chicago, 
111. 

CLASS  OF  1875. 

Cliarles  Julius  Bechdolt,  C.E.,  Superintendent  Central 
Division  P.  W.  &  B.  R.  R.,  Media,  Pa. 

Antonio  M.  Canadas,  A.C.,  Chemist,  Loja,  Ecuador. 

John  F.  Halbach,  B.A.,  B.M.,  Attorney-at-Law,  1218-1220 
Filbert  Street,  Philadelphia,  Pa. 

W.  Arthur  Lathrop,  C.E.,  Greneral  Superintendent,  Lehigh 
Valley  Coal  Co.,  Wilkes-Barre,  Pa. 

Arthur  E.  Meaker,  C.E.,  Instructor  in  Mathematics,  Lehigh 
University:  119  North  Sti-eet,  Bethlehem,  Pa. 

Joseph  M.  Morrison,  Jr.,  C.E.,  Resident  Engineer,  Western 
Division,  Wabash  Railway,  Sta.  A.,  Kansas  City,  Mo. 

Francis  Sebastian  Pecke,  C.E.,  Engineer  for  Boards  of 
Water  and  Sewer  Commissioners;  F.  S.  Pecke  &  Co., 
Engineers  and  Contractors,  Water  Works  and  Sewer- 
age.   Residence  :    10  Massey  Avenue,  Watertown,  N.  Y. 

Edward  H.Williams,  Jr.,  (B.A.,  Yale),  A.C.,  E.M.,  F.aS.A., 
Professor  of  Mining  and  Greology,  Lehigh  University: 
117  Church  Street,  Bethlehem,  Pa. 

*Carl  F.  Zogbaum,  C.E. 

CLASS  OF  1876. 

Frank  C.  Angle,  C.E.,  Attorney-at-Law,  Danville,  Montour 
Co.,  Pa. 

James  DeWitt  Carson,  C.E.,  Retired,  Fountainebleu,  Jack- 
son Co.,  Miss. 

*ThomasW.  Frederick,  M.E. 

William  Grriffith,  C.E,,  Greologist  and  Mining  Engineer, 
26  Coal  Exchange,  Scranton,  Pa. 

C.  William  Macfarlane,  C.E.,  Philadelphia,  Pa. 
*Deceased. 
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Robert  AV.  Mahon,  C.E.,  (Ph.D.,    Johns  Hopkins),   1221   E. 

Preston   Street,    Baltimore,    Md. ;    Chemist    Maryland 

Steel  Co.,  Sparrow's  Point,  Md. 
J.  J.  de  Grama  Malcher,  M.E.,  Naval  Officer,  Custom  House, 

Para,  Brazil. 
Walter  Percival  Rice,  C.E.,  Civil  and  Consulting  Engineer, 

Room  5,  No.  8  Euclid  Avenue,  Cleveland,  Ohio. 
Henry  Richards,  E.M.,  Contractor,  Dover,  N.  J. 
Louden  W.  Richards,  M.E.,  Assistant  Commissioner  Penna. 

Board  of  World's  Fair  Managers,  Thurlow,  Pa. 
Charles  L.  Taylor,  E.M.,  Superintendent,  Carnegie,  Phipps 

&  Co.,  Limited,  48  Fifth  Ave.,  Pittsburg,  Pa. 

CLASS  OF  1877. 

John  Eagley,  C.E.,  North  Springfield,  Erie  Co.,  Pa. 

Percival  D.  Griess,  C.E.,  Bethlehem,  Pa. 

Andrew  M.  Glassel,  C.E. 

George  M.  Heller,   C.E.,  Bridge  Engineer,  853  North  20th 

Street,  Philadelphia,  Pa. 
Henry  S.  Jacoby,   C.E.,  Assistant  Professor  in  charge  of 

Grraphics    and    Bridge   Engineering,  College   of  Civil 

Engineering,  Cornell  University.      Address:  3  Quarry 

Street,  Ithaca,  N.  Y. 
James  Fremont  Marsteller,  C.E.,  Division  Superintendent, 

Lehigh  Valley  Coal  Co.,  Snow  Shoe,  Centre  Co.,  Pa. 
*Seizo  Miyahara,   C.E. 

Charles  R.  Ranch,  A.C.,  Central  Hotel,  Bethlehem,  Pa. 
Lewis  T.  Wolle,  C.E.,  Assistant  to  Chief  Engineer,  Union 

Pacific  Ry.,  Omaha,  Neb. 

CLASS  OF  1878. 

Charles  Bull,  M.E.,  Assistant  Librarian  and  Bursar,  Gren- 

eral  Theological  Seminary,  Chelsea  Square,  New  York 

City. 
James   E.    GHlbert,    C.E.,   Cashier    First    National    Bank, 

Mitchell.  South  Dakota. 
William  Convers  Hazlett,  M.E,,  Architect,  151  Broadway, 

New  York  City. 
^Deceased. 
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Frank  P.  Ho^Ye,  (B.A.,  B^OA^1l),  E.M.,  Vice-President  and 
General  Manager,  North  Branch  Steel  Co.:  2nd  Vice- 
President,  Wm.  A^Tiarton,  Jr.,  (t  Co.:  330  Walnut 
Street,  Philadelpliia,  Pa. 

]S'athaniel  Lafon,  Jr.,  M.E.,  Fruit  Grrower  and  Farmer, 
Paisley,  Fla. 

Benjamin  B.  Xostrand.  Jr.,  M.E..  Electrical  Engineer, 
United  States  Electric  Lighting  Co.,  120  Broadway, 
^STew  York  City. 

Milnor  P.  Paret,  C.  E.,  Ci\'il  Engineer,  210  East  Lexington 
Street,  Baltimore,  Md. 

HolbrookF.  J.  Porter,  M.E.,  Assistant  Mechanical  Engi- 
neer, World's  Columbian  Exposition,  1148  Rookery 
Building,  Chicago,  III. 

WiUiam  K.  Randolph,  C.E.,  ^mh  N^orfolk  &:  Western  R.R., 
Roanoke,  Va. 

Robert  H.  Read,  B.  A.,  Sohcitor  of  Patents,  Office  of  Elec- 
trimlBe-ciew,  13  Park  Row,  jN'ew  York  City, 

Henry  C.  Wilson,  C.E.,  Chief  Clerk  U.  S.  Engineer  Office, 
Room  428,  Custom  House,  St.  Louis,  Mo. 

CLASS  OF  1879. 

James  S.  Cunningham,  M.E.,  Mining  Engineer.  Berwind- 
White  Coal  Mining  Co.,  Panxsutawney,  Pa. 

Joseph  Hill  Paddock,  M.E.,  Chief  Engineer,  H.  C.  Frick 
Coke  Co.,  Box  108,  Connellsville,  Pa. 

Fitz  William  Sargent,  C.E,,  Mechanical  Engineer  of  the 
Congdon  Brake  Shoe  Co.,  Iron  and  Steel  Founders, 
1016  Monadnock  Building,  Chicago,  lU. 

Richard  H.  Tucker,  Jr.,  C.E.,  Assistant  Astronomer,  Na- 
tional Observatory.  Cordova,  Argentine  Republic,  S.A. 

CLASS  OF  1880. 

Abram  Bruner,  E.M.,  Division  Engineer,  Lynchburg  Divi- 
sion, Norfolk  &:  Western  R.  R.  Address:  Care  of  Super- 
intendent's Office,  Roanoke,  Va. 

Murray  Morris  Duncan,  A.C.,  E.M.,  Greneral  Manager 
Antrim  Iron  Company,  Mancelona,  Mich. 

Thomas  Hughlett  Hardcastle,  B.A.,  M.A.  ('82),  LL.B., 
Attomey-at-Law.  817  Boston  Building,  Denver,  Col. 
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John  Tinsley  Jeter,  E.M.,  General  Manager,  The  Rock  Hill 
Granite  Company  and  The  Ryan  Slate  Company, 
Delaware  Avenue,  South  Bethlehem,  Pa. 

Charles  Francis  King,  A.  C,  Real  Estate  Dealer,  Manu- 
facturer of  Toilet  Soaps,  etc.,  Steelton,  Pa. 

George  Ernest  Pottei",  C.E.,  Division  Engineer's  Office, 
NeAV  York,  Chicago  &  St.  Louis  R.  R.,  160  W.Washing- 
ton Street,  Ft.  Wayne,  Ind. 

Fred.  Putnam  Spalding,  C.E.,  Assistant  Professor  in  Civil 
Engineering,  Cornell  University,  Ithaca,  IS^.  Y. 

Leonard  Blakslee  Treharne,  B.x\.,  Journalist,  Hartford 
Times,  Hartford,  Conn. 

Benjamin  Russell  Van  Kirk,  M.E.,  Locomotive  Designer, 
Baldwin  Locomotive  Works,  2105  Green  Street,  Phila- 
delphia, Pa. 

*Frederick  Copeland  Wooten,  M.E. 

CLASS  OF  i88i. 

William  Simon  Ci'anz,  A.  C. 

Alexander  Patrick  Crilly,  B.A.,  Allentown,  Pa. 

Thomas  Morgan  Eynon,  Jr.,  M.E.,  General  Managej*  of  the 
Eynon  Evans  Mfg.  Co.,  loth  and  Clearfield  Sts.,  Phila- 
delphia, Pa.  Address:  3411  N.  16th  Street,  Philadel- 
phia, Pa. 

Charles  AVeed  Gray,  A.C.,  New  England  Passenger  Agent, 
S.  F.  &  W.  Ry.';  So.  Florida  R.  R.;  J.  T.  &  K.  W.  Sys- 
tem; J.,  St.  A.  &  H.  R.  Ry.;  211  Washington  Street, 
Boston,  Mass. 

Benjamin  Franklin  Haldeman,  E.M.,  Metallurgical  De- 
pai-tment,  Cambria  Iron  Co.  Address :  74  Frankliii 
Street,  Johnstown,  Pa. 

Lewis  Stockton,  B.A.,  Counselor-at-Law,  298  Main  Street, 
Buffalo,  N.  Y. 

CLASS  OF  1882. 

Louis  Oscar  Emmei'ich,  E.M.,  Civil  and  Mining  Engineer, 

Hazleton,  Pa. 
Charles  Comstock  Hopkins,  B.S.,  C.E.  ('84),  of  The  Stanwix 

Engineering  Co.,  Rome,  N.  Y. 
*Deceased, 
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Elmer  Henry  Lawall,  C.E.,  Grenera]  Superintendent  Lehigh 
&  Wilkes-Barre  Coal  Co.,  115  Public  Square,  Wilkes- 
Barre,  Pa. 

Robert  Thomas  Morrow,  Jr.,  C.E.,  Supervisor  of  Division 
No.  9,  Pennsylvania  R.  R.,  Altoona,  Pa. 

Eugene  Ricksecker,  C.E.,  Consulting  and  Constructing 
Engineer,  Room  15,  Roxwell  Building,  P.  O.  Box  289, 
Seattle,  Washington. 

John  Dougherty  Ruff,  E.M.,  1523  Spruce  Street,  Philadel- 
phia, Pa. 

*Samuel  Brenton  Sickler,  C.E. 

Martin  Wittmer,  E.M.,  Superintendent  AVittmer  Brick 
Works,  Grlen  Shaw,  Allegheny  Co.,  Pa. 

CLASS  OF  1883. 

*Enos  Kellar  Bachman,  E.M. 

Walter     Briggs,    B.A.,     Attorney-at-Law,    209    Wyoming 

Avenue,  Scranton,  Pa. 
Harry  Augustus  Butler,    B.S.,    Secretary  and   Treasurer 

Carbon  Iron  and  Steel  Co.,  Limited,  Mauch  Chunk,  Pa. 
Hedley  Vicars  Cooke,  B.A.,  (LL.M.,  Columbian  University), 

Attorney-at-Law,  507-510  Boston.Building,  Denver,  Col. 
Francis  Joseph  Crilly,  B.xl.,  M.A.  ('89),   Customs  Service, 

1239  North  Second  Street,  Philadelphia,  Pa. 
Francis  Wharton  Dalrymple,  C.E.,  Road  Mastei-,  Bradford 

Division,  NeAv  York,  Lake  Erie  &  Western  R.  R. ,  Biad- 

ford.  Pa. 
Timothy  James  Donahoe,  A.  C,  Superintendent  Magnetic 

Iron  Ore  Co.,  Carthage,  N.  Y. 
Greorge  Francis  Duck,   E.M.,   Assistant  Manager,  Norfolk 

Coal  and  Coke  Co.,  Maybeury,  W.  Va. 
Alfred  Edmund  Forstall,    M.E.,    Gfeneral    Superintendenf 

of  Newark  Gras  Light  Co.,  Jersey  Street  Gras  Works, 

Newark,  N.  J. 
Nathaniel  Oliver  Groldsmith,  M.E.,  Engineer  Weir  Frog  Co., 

65  East  Fourth  Street,  Cincinnati,  Ohio. 
William  Theodore  Groodnow,  C.E.,  Secretary  Cayuta  Wheel 

Foundry  Co.,  Engineer  Sayre  Land  Co.,  Sayre,  Pa. 
*Deceased. 
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John  Daniel  Hoffman,  B.A.,  M.A.  ('89),  Counselor  at  Law, 

Bethlehem,  Pa. 
Greorge   Growen  Hood,  C.E.,  Assistant   Engineer,    Central 

R.  R.  of  New  Jersey,  Maueh  Chunk,  Pa. 
Tfai-rett  Linderman  Hoppes,   C.  E.,   Eagle   Hotel,    Bethle- 
hem, Pa. 
Julian  de  Brayn  Kojjs,  Jr.,   (B.E.,  University  of  Greorgia), 

C.E.,  Assistant  City  Surveyor,  Box  19,  Savannah,  Gra. 
Preston  Albert  Lambert,  B.A.,  M.A.   ('91),     Instructor  in 

Mathematics,    Lehigh    University.     Studying    at    the 

Gfottingen  University,  Gottingen,  Germany. 
Edwin   Francis   Miller,    M.E.,    with    R.    D.    Wood   k   Co., 

Camden,  N.  J. 
Rev.  AVilson  Franklin  More,  B.A.,  M.A.  ('91),  Pastor  Salem 

Reformed  Church,  Catasauqua,  Pa. 
Nelson  Morrow,  M.E.,  Superintendent  of  the  Deep  Rock 

Springs,  Oswego,  N.  Y. 
Thomas  Nicholson,  Jr.,  M.E.,  Ashbourne,  Pa. 
Greorge    Spencer    Patterson,    E.M.,    Fraser,    Patterson   & 

Surls,  Engineers  and  Chemists,  Anniston,  Ala. 
Rembrandt  Richard  Peale,  B.S.,  Secretary  and  Treasurer, 

Bloonn'ngton    Mining    Co.,     411-413    Walnut     Street, 

Philadelphia,  Pa. 
Henry    Allebach    Porterfield,    E.M.,    Carnegie    Steel    Co., 

Limited.     321  S.  Hiland  Avenue,  E.E.,  Pittsburgh,  Pa. 
Fi-ancis  Henry  Piirnell,    C.E.,   E.M.,    Clerk  of  the  Circuit 

Court,  Worcester  Co.,  Snow  Hill,  Md. 
Jesse  AVilfred  Reno,  E.M.,  Rapid  Transit  Tunnel  for  N.  Y., 

140  E.  27th  Street,  Mills  Building,  New  York  City. 
Charles  Loomis   Rogers,  M.E.,   Gfeneral  Manager,   Milton 

Car  Works,  Milton,  Pa. 
John  Ruddle,    M.E.,    (xeneral   Supervisor,    Canal    Depart- 
ment, The  Lehigh   Coal  and  Navigation  Co.,  Manch 

Chunk,  Pa. 
Charles   Henry   Stinson,    B.S.,    Attorney  at  Law,    Norris- 

town.  Pa. 
*Robert  Stinson,  B.S. 
*Deceased. 
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CLASS  OF  1884.  * 

Robert  Grrier  Cooke,  B.A.,  Assistant  to  the  Greneral 
Manager,  New  York  /Sz/^j's Telegraphic  Bureau,  Room 
6,  Sun  Building,  New  York  City. 

Henry  Bowman  Douglas,  B.M.,  E.M.,  Coal  Creek,  Tenn. 

William  Banks  Foote,  B.M.,  E.M.,  Etiwanda,  San  Bernan- 
dino  Co.,  Cal. 

Harry  Tallman  Harper,  C.E.,  Gfrand  Hotel,  Denver,  Col. 

Harry  Hurd  Hillegass,  C.E.,  Ci^dl  Engineer,  Reading,  Pa. 

Edwin  Franklin  Hofford,  C.E. 

John  Andrew  Jardine,  B.M.,  E.M.,  Superintendent  Cum- 
berland Grap  Iron  Co.  and  The  Fork  Ridge  Coal  Co., 
Hartranft,  Clairborne  Co.,  Ky. 

James  Warner  Kellogg,  M.E.,  Engineer  Department, 
United  Edison  Manufacturing  Co.,  65  Fifth  Avenue, 
New  York  City:  140  E.  27th  Street,  New  York  City. 

Da\dd  Grarrett  Kerr,  B.M.,  Edgar  Thomson  Steel  Works, 
Wilkinsburg,  Pa. 

Frederick  Bowman  Langston,  C.E.,  Architect,  1239  Bed- 
ford Avenue,  Brooklyn,  N.  Y. 

William  Langston,  C.E.,  with  Dean  &  Westbrook,  Bridge 
Engineers  and  Contractors,  32  Liberty  St.,  NeAv  York 
City. 

Robert  Packer  Linderman,  Ph.B.,  President  of  the  Beth- 
lehem Iron  Company ;  President  of  the  Lehigh  Valley 
National  Bank.    Address:  South  Bethlehem,  Pa. 

Joseph  Franklin  Merkle,  C.E.,  Student  in  Medicine, 
3238  Chestnut  Street,  Philadelphia,  Pa. 

Harry  Krider  Myers,'  C.E.,  Miner  and  Shipper  of  Clearfield 
Bituminous  Coal,  Osceola  Mills,  Clearfield  Co.,  Pa.. 

Albino  Rosendo  Nuncio,  M.E.,  3d  Officer  of  the  Section  of 
Agriculture  and  Patents  of  the  Secretary  of  Fomento, 
(Jity  of  Mexico,  Mexico. 

James  Ward  Packard,  M.E.,  Gfeneral  Superintendent,  The 
Packard  Electric  Co.,  Warren,  O. 

Alfred  Scull  Reeves,  B.M.,  E.M.,  Tubal  Smelting  Works, 
760  762  South  Broad  Street,  Philadelphia,  Pa. 

Barrv  Searle,  A.C.,  Knoxville,  Tenn. 
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Lewis    Buckley    Semple.   B.A.,    M.A.    ('91),   Instructor    in 

Rhetoric,  Lehigh  University.     Studying  at  the  Johns 

Hopkins  University,  Baltimore,  Md. 
i^ugustus    Parker   Smith,     M.E.,    Counselor  at  Law    and 

Mechanical  Expert,  261  BroadAvay,  New  York  City. 
Murray  Stewart,  M.E.,  Assistant  Road  Foreman  of  Engines, 

Philadelphia,  Wilmington  &:  Baltimore  R.  R.  Co.,  P.  O. 

Box  269,  Wilmington,  Bel. 
Richard  Washington  Walker,    C.E.,   Engineer  in   Gruate- 

malan  Commission  for  Survey  of  Boundary  between 

Gruatemala  and  Mexico,  Gruatemala,  Centro-America. 
James  Angus  Watson,  C.E.,  Patent  Attorney,  931  F  Street, 

Washington,  D.  C. 

CLASS  OF  1885. 

Warren  Howard  Allen,  A.  C. ,  Athens,  Pa. 

Harrison  Link  Auchmuty,  C.E.,  Principal  Assistant  En- 
gineer H.  C.  Frick  Coke  Co.,  Scottdale,  Pa. 

Theodore  Weld  Birney,  C.E.,  Attorney  at  Law,  23^  White- 
hall Street,  Atlanta,  G-a. 

Harry  Luther  Bowman,  B.M.,  Roller,  32-inch  Steel  Plate 
Mill,  Parks  Bros.  &  Co.,  Limited:  5807  Walnut  Street, 
E.E.,  Pittsburg,  Pa. 

AVilham  Harvey  Cooke,  B.A.,  M.D.,  303  Main  Street,  East 
Orange,  N.  J. 

AVilliam  Xoble  Edson,  C.E.,  Superintendent  of  Works, 
Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 

John  Roberts  Engelbert,  C.E.,  Chief  Engineer  and  Asst. 
Greneral  Manager,  East  Tennessee  Mining  and  Improve- 
ment Co.,  South  Watauga,  Carter  Co.,  Tenn. 

Felix  Freyhold,  C.E.,  Draughtsman,  Bureau  of  Yards  and 
Docks,  Room  362  Navy  De])artment,  Wtishington,  D.  C. 

Irving  xlndrew  Heikes,  B.M.,  E.M.,  Superintendent  of 
Schools,  Plymouth,  Pa. 

David  Kirk  Nicholson,  M.E.,  Head  of  Rolling  Depart- 
ment, Maryland  Steel  Co.,  Sparrow's  Point,  Md. 

*Fayette  Browni  Petersen,  C.E. 
*  Deceased. 
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John  Bertsch  Price,  C.E.,  Assistant  Cashier,  First  National 

Bank,  Hazleton,  Pa. 
Harry    William    Rowley,    M.E.,    Draughtsman,    33ickson 

Manufacturing  Co. :  330  Washington  Avenue,  Scranton, 

Pa. 
*Eniot  Otis  Smith,  C.E. 
Clarence    Moncure    Tolman,    M.E.,    Engineer,    Maryland 

Steel  Co.,  Sparrow's  Point,  Md. 
John   R.    Wagner,    M.E.,    Greneral   Scientiiic  Assistant  to 

Hon.  Eckley  B.  Coxe,  Drifton,  Luzerne  Co. ,  Pa. 
James  Holhs  Wells,   C.E.,   with  J.  D.  &  T.  E.  Crimmins, 

Contractors,  71  Broadway,  New  York  City. 
Cabell   Whitehead,   B.M.,    Assayer,    Bureau   of  the   Mint, 

Washington,  D.  C. 

CLASS  OF  i886. 

George  Rodney  Booth,  Ph.B.,  Attorney  at  Law,  Office 
with  W.  E.  Doster,  Esq.,  Broad  and  Main  Streets.  Resi- 
dence, 410  Market  Street,  Bethlehem,  Pa. 

Richard  Singmaster  Breinig,  B.S.,  E.M.,  Assistant  Engi- 
neer, Kansas  Division,  Union  Pacific  Ry.,  N.  E.  Cor. 
9th  and  Broadway,  Kansas  City,  Mo. 

John  Henry  Brown,  C.E.,  Assistant  Engineer,  J)uluth, 
South  Shore  &  Atlantic  Ry.,  Chief  Engineer's  Office, 
Marquette,  Mich. 

(Jharles  Ellsworth  Clapp,  Ph.B.,  Attorney  at  Law,  836- 
837  New  York  Life  Building,  Omaha,  Neb. 

George  Henry  Cobb,  M.E.,  Chief  Engineer,  New  York  Di- 
vision, National  Transit  Co. ,  Elmira,  N.  Y. 

William  Henry  Dean,  B.M.,  E.M.,  A.C.,  Professor  of  Chem- 
istry, Harry  Hillman  Academy,  174  South  Franklin 
Street,  Wilkes-Barre,  Pa. 

Frederick  William  Fink,  C.E.,  Surveyor  General's  Office, 
Cheyenne,  Wy. 

Robert  Caldwell  Gotwald,  C.E.,  Richards  &  Gotwald,  Ar- 
chitects and  Engineers,  56  Gotwald  Building,  Spring- 
field, O. 
^Deceased. 
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Lewis  John  Henry  Grrossart,  C.E.,  City  Engineer,  Room  4, 

Paxon  Building,  Allentown,  Pa. 
Max   Sigismnnd    Hanauer,    A.C.,    Manager  Union    Assay 

Office,  Salt  Lake  City,  Utah. 
Solomon  Jacob  Harwi,  C.E.,  Chief  Engineer's  Office, Lehigh 

Valley  Railroad,  506  Hamilton  Street,  Allentown,  Pa. 
Simeon  Cole   Hazelton,  B.M.,  E.M.,  Mingo  Furnace   Co., 

Sandy,  Utah. 
Mark  Anthony  de  Wolfe  Howe,  Jr.,  B.A.,  (A.B.  and  A.M., 

Harvard),  Assistant  Editor,  Yoiith^s  Gonipanion,  Youth's 

Companion  Building,  Boston,  Mass. 
Charles   Alexander  Junken,  C.  E.,  Computer,    Ordnance 

Office,  War  Department,  Washington,  D.  C. 
(jruadalupe   Lopez   de   Lara,    M.E.,    Gruadalajara,   Jalisco, 

Mexico, 
Charles  Augustus    Luckenbach,    B.M.,    Clerk    of    Police 

Courts,    121    Carroll  Avenue,    Angelino   Heights,    Los 

Angeles,  Cal. 
William  Anthony  Lydon,  B.M.,  E.M.,  Assistant  Engineer, 

Chicago  Lake  Tunnel,  2952  Indiana  Ave.,  Chicago,  111. 
Paul   Douglass   Millholland,    C.E.,  Supt.  Neversink  R.  R., 

Reading,  Pa. 
Henry  Gerber  Reist,  M.E.,  Electrical  Engineer,  Thomson- 
Houston  Electric  Co.,  113  Franklin  Street,  Lynn,  Mass. 
Joseph  William  Richards,    A.C.,  M.S.   ('91),  Instructor  hi 

Metallurgy  and  Blowpiping,  Lehigh  University:  Church 

and  Centre  Streets,  Bethlehem,  Pa. 
Gfeorge  Mann  Richardson,  A.C.,  (Ph.D.,  Johns  Hopkins), 

Associate  Professor  in  Chemistry,  Leland  Stanford,  Jr., 

University,  Palo  Alto,  Cal. 
*Augustus  Stoughton  Ross,  M.E. 
*(Teo]-ge  Arthur  Ruddle,  Ph.B. 
William  Heysham  Sayre,  Jr.,   M.E.,  McDonald  &  Sayre, 

Railroad  Contractors,  South  Bethlehem,  Pa. 
John  Selmar  Siebert,  C.E.,  Instructor  in  Civil  Engineer- 
ing, South  Bethlehem,  Pa. 
John  Henry  Spengler,  C.E.,   81  Adams  Street,   Memphis, 

Tenn. 
*Deceased.  , 
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Edwin  Stanton  Stackhouse,  B.M.,  E.M.,  Dealer  in  Mine 
Timber,  Shickshinny,  Pa. 

Theodore  Stevens,  B.M.,  E.M.,  Superintendent,  The  Metal 
Rednction  Syndicate,  Limited,  21  Lloyd  Square,  Lon- 
don, W.  C. 

Harry  Eugene  Stout,  B.S.,  Audenried,  Pa. 

Joseph  Kiddoo  Surls,   B.M.,  Pueblo,  Col. 

Rev.  William  Patterson  Taylor,  B.A.,  Burlington,  N.  J. 

Harry  Toulmin,  Ph.B.,  M.D.,  Physician,  4009  Chestnut 
Street,  Philadelphia,  Pa. 

Priestly  Toulmin,  B.M.,  E.M.,  Mining  Engineer,  Sloss  Iron 
and  Steel  Company,  Coalburg,  Ala. 

Curtis  Hussey  Veeder,  M.E.,  Draughtsman,  Thomson- 
Houston  Electric  Co.  Address:  113  Franklin  Street, 
Lvnn,  Mass. 


CLASS  OF  1887. 

Frank  Fielding  Amsden,  B.S.,  E.M.,  Lebanon  Furnace: 
Eagle  Hotel,  Lebanon,  Pa. 

Robert  Webb  Barrell,  B.M.,  E.M.,  Manager  of  Assaying 
Department,  Grolden  Leaf,  Linnted,  Cavendish,  Mon- 
tana. 

Alexander  Bonnot,  C.E.,  1911  3d  Street,  X.W.,  Washing- 
ton, D.  C. 

Charles  Austin  Buck,  A.C.,  Assistant  Chemist,  Bethlehem 
Iron  Co.,  South  Bethlehem,  Pa. 

Julian  Carter  Buckner,  M.E.,  1009  McCulloch  Street, 
Baltimore,  Md. 

Benjamin  Amos  Cunningham,  C.E.,  Resident  Engineer, 
R.  &  H.  R.  R.,  Rochestei-,  X.  Y. 

Eugene  Diven,  M.E.,  Secretary  and  Gfeneral  Superinten- 
dent, LaFrance  Fire  Engine  Co.,  306  West  Gray  Street, 
Elmira,  ]S^.  Y. 

Alfred  Doolittle,  B.xl.,  Astronomical  Almanac,  910  I  Street, 
N.W.,  Washington,  D.  C. 

Francis  Rouad  Dravo,  M.E.,  Dravo  k  Black,  ^12  Lewis 
Block,  Pittsburgh,  Pa. 
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Milton  Henry  Fehnel,  B.S.,  A.C.  ('89),  Assistant  Chemist 
at  the  Spreckel's  Refinery  of  the  American  Sugar  Re- 
fining Co.,  410  Sjjruce  Street,  Philadelphia,  Pa. 

Rev.  Harvey  Sheaf e  Fisher,  B.A.,  291  Earlham  Terrace, 
Grermantown,  Philadelphia,  Pa. 

Kenneth  Frazier,  B.A.,  Paris,  France.  Address:  Care  of 
Prof.  B.  W.  Frazier,  South  Bethlehem,  Pa. 

*Henry  Stevens  Haines,  M.E. 

John  Benjamin  Franklin  Hittell,  C.E.,  Assistant  Engineer, 
Bureau  of  Engineering,  in  charge  of  additions  to  Lake 
View  Pumping  Station,  Room  62,  City  Hall,  Chicago, 
111. 

John  Myers  HoAvard,  M.E.,  Draughtsman,  Latrobe  Steel 
Works,  Latrobe,  Pa. 

Charles  Colcock  Jones,  B.S.,  Mining  Engineer,  Dungan- 
non,  Scott  Co.,  Va. 

William  Frederick  Kiesel,  Jr.,  M.E.,  Draughtsman,  Me- 
chanical Engineering  Office,  Pennsylvania  R.  R., 
Altoona,  Pa. 

James  Wesson  Kittrell,  C.E.,  of  the  Stanwix  Engineering 
Co.,  Hydraulic   and  Sanitary  Engineers,  Rome,  N.  Y. 

Frederick  Hayes  Knorr,  A.C,  Union  Ice  Co.,  San  Fran- 
cisco, Cal. 

John  Walter  Ledoux,  C.E.,  of  the  Stanwix  Engineering  Co., 
Rome,  N.  Y.;  Engineer,  American  Pipe  Mfg.  Co.,  1326 
Chestnut  Street,  Philadelphia,  Pa. 

Samuel   Davis   Langdon,  M.E.,  Augusta,  Gra. 

(jrarrett  Brodhead  Linderman,  Ph.B.,  Coal  Operator,  Gf. 
B.  Linderman  &  Co.,  South  Bethlehem,  Pa. 

James  x\lexander  Morrow,  C.E.,  Hydraulic  Engineer, 
American  Water  AYorks  and  Gruarantee  Co.,  Limited, 
Lewis  Block,  Pittsburgh,  Pa. 

Harry  Smuller  Meily,  TIE.,  Construction  Department,  P. 
R.  R.,  Tyrone,  Pa. 

Henry  Benjamin  Charles  Nitze,  B.S.,  E.M.,  Mming  Engi- 
neer and  Greologist,  Geological  Survey  of  North  Caro- 
lina, Chapel  Hill,  N.  C. :  care  Robt.  Garrett  &:  Sons, 
Baltimore,  Md. 
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Greorge  Francis  Pettinos,  M.E.,  Bethlehem,  Pa. 

Robert  Henry  PhiUips,  C.E.,  office  of  Robert  A.  Philhps  & 
Son,  1422  New  York  Avenue,  Washington,  I).  C. 

Rufus  King  Polk,  B.S.,  E.M.,  Manager  North  Branch  Steel 
Co.,  Danville,  Pa. 

Charles  Pope  Pollak,  C.E.,  care  J.  N.  Barr,  Chicago, 
Milwaukee  &  St.  Paul  Railway,  Milwaukee,  Wis. 

Mason  Delano  Pratt,  C.E.,  Street  Railway  Engineer,  Penn- 
sylvania Steel  Co.,  Steelton,  Pa. 

Evan  Turner  Reisler,  C.E.,  Roadmaster,  Delaware  Divi- 
sion, New  York,  Lake  Erie  &  Western  R.  R.,  15  Mary 
Street,  Port  Jervis,  N.  Y. 

George  Thomas  Richards,  C.E.,  Chief  Engineer,  McKees- 
port  &  Belle  Vernon  R.  R.,  Pittsburgh,  Pa. 

*John  Warwick  Scull,  M.E. 

Frank  Stuart  Smith,  A.  C,  Superintendent  Carbon  De- 
partment, The  Westinghouse  Electric  Co.,  Pittsburgh, 
Pa. 

Elmer  Ellis  Snyder,  C.E.,  Roadmaster,  Nashville  &  Deca- 
tur Division,  and  Nashville,  Florence  &  Sheffield  Divi- 
sion, Louisville  &  Nashville  R.  R.,  Columbia,  Tenn. 

Harry  Harkness  Stoek,  B.S.,  E.M.,  Instructor  in  Mining 
and  Geology,  Lehigh  University,  South  Bethlehem,  Pa. 

*Otway  Owen  Terrell,  M.E. 

Edward  Power  Van  Kirk,  B.M.,  with  the  Westinghouse 
Electric  and  Manufacturing  Co.  Address:  Pittsburgh, 
Pa. 

August  Julius  Wiechardt,  M.E.,  Professor  of  Mechanical 
Engineering,  College  of  Agriculture  and  Mechanic 
Arts,  Las  Cruces,  New  Mexico. 

Henry  August  Julius  Wilkens,  B.S.,  E.M.,  Mining  Engi- 
neer, Franklin,  N.  J.  Address,  Geyer  &  Wilkens,  Bal- 
timore, Md. 

Frank  Williams,  B.S.,  E.M.,  221  Main  Street,  Johnstown, 
Pa. 

Nissley  Joseph  Witmer,  C.E.,  Assistant  Engineer,  Norfolk 
&  Western  R.  R. :  P.  O.  Box  9,  Ceredo,  Wayne  Co.,W.Va. 
•*Deceased. 
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Wade  Hampton  Woods,  B.S.,  E.M.,  Sugar  Grove,  Sm>i:h 
Co.,  Va. 

Cjreorge  Frederic  Yost,  M.E.,  Bass  Foundry  and  Machine 
Works,  F<n-t  Wayne,  Ind. 

Charles  F.  Zimniele,  Ph.B.,  Superintendent  Cochrane  Cot- 
ton Seed  Oil  Co.,  Rock  Hill,  S.  C. 

CLASS  OF  1888. 

Charles  Larabert  Addison,  M.E.,  Signal  Engineer,  Long 
Island  R.  R.,  Long  Island  City,  New  York. 

Greorge  Reade  Baldwin,  M.E.,  Electrician,  257  West  25th 
Street,  New  York  City. 

Charles  Lincoln  Banks,  B.S.,  M.D.,  House  Surgeon,  Post 
G-raduate  Hospital,  226  E.  20th  Street,  New  York  City. 

Edmund  A.  Bates,  C.E.,  Wilkes-Barre,  Pa. 

William  Donaldson  Beatty,C.E.,  Assistant  Engineer,  Bridge 
Department,  Philadelphia  &  Reading  R.  R.,  417  Wal- 
nut Street,  Philadelphia,  Pa.  Address:  136  W.  School 
Lane,  Germantow^n,  Philadelphia,  Pa. 

Hubert  Alexander  Bonzano,  C.E.,  Phoenix  Bridge  Com- 
pany, Phcjenixville,  Pa, 

AVilliam  Bradford,  C.E.,  Engineer  Citizens'  Traction  Co., 
142  South  Negley  Ave.,  Pitts]:)urgh,  Pa. 

Adolph  Theodore  Bruegel,  M.E.,  Instructor  in  Mechanical 
Department,  Cornell  University.  Address:  163  E.Buf- 
falo St. ,  Ithaca,  N.  Y. 

Otto  Cornelius  Burkhardt,  B.S.,  E.M.,  C.E.('92),  Instructor 
Colliery  Engineer  School  of  Mines,  Coal  Exchange, 
Scranton,  Pa. 

Charles  Noble  Butler,  C.E.,  Room  221  Patent  Office,  Wash- 
ington, D.  C. 

Morton  Lewis  Byers,  C.E.,  Assistant  Engineer,  Mainte- 
nance of  Way  Department,  Erie  and  Ashtabula  Divi- 
sion, Pennsylvania  Railroad  :  Y.  M.  C.  A.  Building, 
New  Castle,  Pa. 

John  Jesse  Clark,   M.E.,  819  Peach  Street,  Erie,  Pa. 

George  Philip  Connard,  C.E.,  with  Cofrode  &  Saylor, 
Pottstown,  Pa.  Home  Address:  42  S.  5th  St.,  Reading, 
Pa. 


lo8  AXXl'AL   REGflSTER  OF 

Reuben  Daniels,  CE.,  Civil  Engineer,  Pittsl^urgh  Plate 
Glass  Co.,  Ford  City,  Pa. 

George  Herschel  Da^is,  C.E.,  Assistant  Engineer,  Vermont 
Marble  Co.,  Proctor,  Vt 

^Villiam  Schafi"  Da\-is,  C.E.,  Assistant  Engineer,  Poit  Read- 
ing R.  R.  (P.  &  R.),  Mansion  House,  Bound  Brook, 
X.  J. 

Philip  Hoffecker  DeWitt,  C.E.,  Office  of  Principal  Assist- 
ant Engineer,  Lehigh  Valley  Railroad,  Washington 
Street,  Jersey  City,  X.  J. 

Manuel  Victor  Donienech,  C.E.,  Assistant  Engineer, 
Chemin  de  Per  de  Porto  Rico  :  Cameny,  Porto  Rico, 
West  Indies. 

George  Patterson  Dravo,  M.E.,  with  Crane  Manufacturing 
Co.,  Chicago,  111. 

Charles  Wesley  Focht,  C.E.,  15  ]S".  Centre  Street,  Potts^ille, 
Pa. 

George  Steinnian  Fi-anklin,  M.E.,  with  G.  M.  Steinman  &: 
Co.,  Hardware,  26  and  28  W.  King  Street,  Lancaster,  Pa. 

Samuel  W^ilson  Frescoln,  C.E.,  World  Building,  ]S'ew  York 
City. 

Louis  Prevost  Gaston,  B.S.,  C.E.  ('89),  Cofrode  and  Evans, 
S.  E.  Corner  4th  and  AValnut  Streets,  Philadelphia,  Pa. 

Wilham  Gates,  Jr.,  C.E.,  Draughtsman,  H.  C.  Frick  Coke 
Co.,  Scottdale,  Pa. 

James  Bolan  Glover,  Jr.,  M.E.,  Chief  Clerk  to  General 
Sui^erintendent.  Marietta  k  ]S'orthei*n  Georgia  Ry., 
Marietta,  Ga. 

Hughlett  Hardcastle,  M.E.,  Farming,  East  on,  Md. 

George  Augustus  Hart,  M.E.,  Bethlehem  Iron  Co.,  417  E. 
Third  Street,  South  Bethlehem,  Pa. 

Robert  Browne  Honeyman,  B.S.,  Attorney  at  Law,  80 
Broadway,  Xew  York  City. 

Sterry  Henry  Jeneks,  C.E.,  Engineer  for  the  Clinch  Val- 
ley Coal  and  Iron  Co.,  Richlands,  Tazewell  Co.,  Va. 

.Ufred  Eh  Lewis,  Jr.,  B.s!,  E.M.,  MiLford,  Pike  Co.,  Pa. 

James  Struthers  Mack,  C.E.,  Minmg  Engineer  for  Hem- 
field,  Greensburg  and  Carbon  Coal  Cos.,  Lock  Box  182, 
Greensburg,  Pa. 
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Charles  Donnell  Marshall,  C.E.,  Secretary  Shiffler  Bridge 
Company,  48th  Street  and  A.  V.  R.  R,  Pittsburgh,  Pa. 

Howard  Hale  McClintic,  C.E.,  Shiffler  Bridge  Company, 
1:8th  Street  and  A.  V.  R.  R.,  Pittsburgh,  Pa. 

Walter  Ashfield  McFarland,  M.E.,  U.  S.  Engineer  Office, 
Florence,  Ala. 

Howard  Leoser  Mcllvain,  A.C.,  AViUiam  Mcllvain  &  Sons, 
Manufacturers  of  Boiler  Plate,  Box  173,  Reading,  Pa. 

Charles  Henry  Miller,  C.E.,  Improvement  of  the  Mississippi 
Riv^er,  3rd  District,  U.  S.  Engineer  Office,  Grreenville, 
Miss. 

Greorge  Phihps  Miller,  (B.A.  and  M.A.,  Bucknell),  C.E., 
Bowers  &  Miller,  Mining  and  Milling  Engineers,  Min- 
ing Machinery,  General  Agents  Stillwell  &  Bierce  Mfg. 
Co.,  Dayton,  O.  Address:  36-38  Grood  Block,  Denver, 
Col. 

John  Hoff  Millholland,  C.E.,  Reading,  Pa. 

Harlan  Sherman  Miner,  A.C.,  Assistant  Chemist,  Welsbach 
Incandescent  Gras-Light  Co.,  Grloucester,  N.  J. 

Harry  Semple  Morrow,  M.E.,  Draughtsman  for  J.  P. 
Witherow,  Engineer  and  Contractor,  Room  608  Lewis 
Block,  Pittsburgh,  Pa. 

Daniel  Livermore  Mott,  C.E.,  care  A.  &  St.  L.  R.  R.,  Chasm 
Falls,  N.  Y. 

William  Lynville  Neill,  B.S.,  Attorney-at-Law,  Home  In- 
surance Building,  La  Salle  and  Adams  Sts.,  Chicago,|IIl. 

Howard  Segar  Neiman,  A.C.,  Superintendent  Albany  Coal 
Tar  Dye  and  Chemical  Co.,  79  Clinton  Avenue,  Albany, 
K  Y. 

Harry  Palmer,  C.E.,  Chief  Engineer  of  the  City  Surveying 
and  Engineering  Department,  1012  Trenton  Place, 
Wilmington,  Del. 

Charles  Jeremiah  Parker,  C.E.,  Resident  Engineer  Clear- 
field &  Mahoning  Ry.,  Curwens\ille,  Pa. 

Robert  Sw^ain  Perry,  A.C.,  Chemist  and  Mining  Engineer, 
P.  O.  Box  62,  Piedmont,  Calhoun  Co.,  Ala. 

Francis  William    Birchall    Pile,  E.M.,   Clerk,  Bethlehem 
Iron^Co.,  50  Church  Street,  Bethlehem,  Pa. 
11 
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Albert  George  Rau,  B.S.,  Principal,  Moravian  Parochial 
School,  110  First  Avenue,  West  Bethlehem,  Pa. 

Clarence  Elmer  Raynor,  C.E.,  Resident  Engineer,  John- 
sonburg  &  Bradford  R.  R.,  Big  Shanty,  McKean  Co., 
Pa. 

William  Pemberton  Richards,  C.E.,  District  Commission- 
er's Office,  Washington,  I).  C. 

Osmond  Rickert,  C.E.,  Resident  Engineer,  Gr,  B.  Markle  & 
Co.,  Jeddo,  Pa. 

William  Richard  Sattler,  M.E. 

Eugene  Hicks  Shipman,  C.E.,  Borough  Engineer,  East 
Third  Street,  South  Bethlehem,  Pa. 

William  Alonzo  Stevenson,  M.E.,  Assistant  to  G-en.  North- 
ern Supt.,  Lehigh  Valley  R,  R.,  Sayre,  Pa. 

Wyndham  Harvey  Stokes,  B.S.,  E.M.,  Assistant  to  Assistant 
Engineer  Roanoke  Division,  N.  &  W.  R.  R.,  Buena 
Vista,  Va. 

Wilmer  Marshall  Webb,  M.E.,  Link  Belt  Engineering  Co., 
Nicetown,  Pa. 

Harvey  Musser  Wetzel,  (^.E.,  Draughtsman,  H.  C.  Frick 
Coke  Co.,  Scottdale,  Pa. 

Winter  Lincoln  Wilson,  C.E.,  Topographer  of  the  3rd 
Corps  Inter-Continental  Railway  Commission,  1016  Ver- 
mont Avenue,  Washington,  D.  C. 

Edward  Benjamin  Wiseman,  C.E.,  Assistant  Supervisor, 
Philadelphia  &  Erie  R.  R.  and  Northern  Central  Ry., 
York,  Pa. 

Shuntaro  Yamaguchi,  C.E.,  (and  Imperial  University  of 
Tokio)  72,  Shimo  Ni  Bancho,  Kajimochi  Ku,  Tokio, 
Japan. 

Luther  Reese  Zollinger,  C.E.,  Assistant  Engineer's  Office, 
Pennsylvania  R.  R.,  3200  Arch  Street,  West  Philadel- 
phia, Pa. 

CLASS  OF  1889. 

James  Willoughby  Anderson,   B.S.,   E.M.,  U.    S.    Patent 

Office,  Washington,  D,  C. 
Pearce  Atkinson, ^M.E.,   Construction  Department,  Union 

Pacific  Railway,  Cheyenne,  Wyoming. 
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Grustav  Ayers,  M.E.,  1311  N.  Hampshire  Ave.,  Washington, 
D.  C." 

Ralph  Putnam  Barnard,  C.E.,  Cashier  Equitable  Coopera- 
tive Building  Association,  1003  F.  St.,  N.  W.,  Washing- 
ton, D.  C. 

Albert  Harlan  Bates,  M.E.,  LL.B.,  Patent  Attorney,  715 
Case  Avenue,  Cleveland,  Ohio. 

Samuel  Erwin  Berger,  B.  A.,  Instructor  in  Latin  and  Greek, 
Central  High  School,  S.  E.  cor.  Broad  and  Grreen 
Streets,  Philadelphia,  Pa. 

Charles  Hudson  Boynton,  B.S.,  Correspondent,  Wash- 
ington, B.C. 

Joseph  Leander  Budd,  A.C.,  Chemist,  American  j^ickel 
Works,  523  Penn  St.,  Camden,  jS".  J. 

Rev.  Edgar  Campbell,  B.A.,  Minister  in  Charge,  Chi-ist 
Church,  Forest  City,  and  St.  James  Church,  Dundann. 
Address:  Forest  City,  Pa. 

Francis  Joseph  Carman,  A.C.,  Manufacturing  Chemist, 
Petrolia,  Pa. 

Herbert  Mackenzie  Carson,  M.E.,  Test  Department,  Penn- 
sylvania R.  R.,  Altoona,  Pa. 

Holden  William  Chester,  C.E.,  Transitman,  Beech  Creek 
R,  R.  Co.,  Jersey  Shore,  Pa.  Permanent  Addi-ess : 
Shamokin,  Pa. 

Charles  William  Corbin,  B.S.,  Superintendent  of  the  Rico 
Sampling  and  Smelting  Co.,  Rico,  Col. 

Justice  Cox  Cornelius,  C.E.,  Engineer,  Atlantic  City  R.R., 
117  Pine  Street,  Philadelphia,  Pa. 

William  Albert  Cornelius,  M.E.,  Assistant  to  the  Supt.  of 
the  O.  H.  Dept.  of  the  Homestead  Steel  Works  of 
Carnegie,  Phipps  &  Co.,  2nd  Ave.,  near  Lowery  St., 
Hazlewood,  Pittsburgh,  Pa. 

Charles  Herbert  Deans,  C.E.,  Assistant  Engineer,  Sooy- 
smith  &  Co.,  Contracting  Engineers,  2  Nassau  Street, 
New  York  City. 

Charles  Estell  Dickerson,  Jr.,  B.S,,  Assistant  Superintend- 
ent, Mount  Hermon  School,  Mount  Hermon,  Franklin 
Co.,  Mass.  • 
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Emil   Diebitsch,   C.E.,  Naval  Station,    Port  Royal,   South 

Carolina.     Assistant  to  U.  S.  Engineer  of  Construction. 
John  Webster  DoughertA^  B.S.,  Steelton,  Pa. 
Ralph  Marshall   Dravo,  B.S.,    132  Western  Avenue,  Alle- 
gheny, Pa. 
Ernest  Hipolite  Du  Vi^ier,    A.C.,    Mercantile,    22   Warren 

Street,  New  York  City. 
WiUiam  Dolloway  Farwell,  B.A.,   City  Editor,  The  Neirark 

Daily  Advertiser^  Newark,  N.  J. 
Arthur  Hugh  Frazier,  B.A.,  Halle,  Grermany.  Address:  Care 

of  Prof.  B.  W.  Frazier,  South  Bethlehem,  Pa. 
Harry  WiUiam  Frauenthal,  A.C.,  136  East  29th  Street,  New 

York  City. 
Fi-ederick   Louis   Grammer,    B.S.,   E.M.,    Chemist,    Edgar 

Thomson  Furnaces,  Carnegie  Bros,    &   Co.,    Box    254, 

Braddock,  Pa. 
(ireorge  Wentz  Harris,  B.S.,  Mining  and   Civil  Engineer, 

Elkhorn,  McDoweU  Co.,  W.  Va. 
Lightner  Henderson,  C.E. 
Conrad  Egbert  Hesse,  B.S.,  Mining  Engineer,  Mid  Valley 

Coal  Co.,  Mt.  Carmel,  Pa. 
Clarence  Walker  Hudson,  C.E.,  Phoenixv^ille,  Pa.     Jersey 

Steel  Co.,  Trenton,  N.  J. 
Archibald  Johnston,  M.  E. ,  in  charge  of  12o-Ton  Hammer  and 

Binding    Press,    Bethlehem     Iron     Co.:     120    Church 

Street,  Bethlehem,  Pa. 
John  Stower  Kellogg,  Jr.,  A.C.,  Electrical  Department, 

World's  Fair,  6235  Woodlawn  Avenue,  Chicago,  111. 
John  Martin  Sharpless  Kerlin,  M.E.,  Elwyn,  Pa. 
Sylvanus  Elmer  Lambert,  B.  A.,M.A.  ('91),  Manual  Training 

School,  12th  St.  and  Michigan  Avenue,  Chicago,  111. 
John  Joseph  Lincoln,  C.E.,  Harris  &  Lincoln,  Mining  and 

Ci^dl  Engineers,  Elkhorn,  W.  Va. 
John  Lockett,   M.E.,    Mandcsille,    Jamaica.      West  India 

Improvement  Co. 
Arthur  Long,  A.C.,  with  Jonas  Long,  Dry  Gfoods,  Wilkes- 

Barre,  Pa. 
Johit  Joseph  Martin,  C.E.,  Broker,  41  Liberty  Street.  Resi- 
dence, 436  Lenox  Avenue,  New  York  City. 
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Charles  Henry  Miller,  A.C.,  Assistant  Chemist  to  Dr.  Fred- 
eric P.  Dewey,  Washington  Laboratory  and  Metallurgi- 
cal Woi-ks,  621  F  Street,  N.  W.,  Washington,  D.  C. 
Home  Address  :  225  Indiana  Ave. 

Charles  Williams  Moffett,  M.E.,  Snpt.  The  H.  B.  Smith  Co., 
Plant  No.  1,  Westfield,  Mass. 

Richard  Henry  Morris,  Jr.,  B.S.,  Bristol,  Pa. 

Wilham  Ellis  Morris,  A.C.,  Portland,  Oregon. 

John  Thomas  Morrow,  M.E.,  in  charge  of  Motor  Dex)art- 
ment,  Edison  Greneral  Electric  Co.,  629  Atlantic  Avenue, 
Boston,  Mass. 

Albert  Daniel  Oberly,  C.E.,  Engineer  Corps,  H.  C.  Frick 
Co.,  18  Ben  Lomond  Street,  Uniontown,  Pa. 

Joseph  Michael  O'Malley,  A.C.,  Wilkes-Barre,  Pa. 

Robert  Henry  Eddy  Porter,  M.E.,  Homestead  Steel  Works, 
Carnegie,  Phipps  &  Co.,  Limited,  Mnnhall,  Pa. 

Arnold  Karthaus  Reese,  B.S.,  E.M.,  Furnace  Department, 
Maryland  Steel  Co.,  Sparrow's  Point,  Md. 

Abraham  Lincoln  Rogers,  M.E.,  Avith  the  Electric  Pipe 
Bending  Co.,  Harrison,  N.  J. 

Charles  William  Schwartz,  Jr.,  M.E.,  26  Tulpehocken 
Street,  Germantown,  Pa. 

Arthur  Moult  Smyth,  B.S.,  Brooklyn  Elevated  R.  R.,  155 
W.  82nd  Street,  New  York  City. 

Alfred  Walton  Stockett,  C.  E.,  West  India  Improvement 
Co.,  Anchovy,  Bonavista  Camp,  Jamaica. 

Lester  Clark  Taylor,  C.E.,  Assistant  to  the  National  Astro- 
nomer of  the  Argentine  Republic,  Buenos  Ayres, 
Argentine  Republic,  S.  A. 

Augustus  Thompson  Throop,  C.E.,  Engineer  Corps,  Cata- 
ract Construction  Co.,  48  Fifth  Street,  Niagara  Falls, 
N.  Y. 

Charles  Prentice  Turner,  M.E.,  Draughtsman,  Cambria 
Iron  Co.,  227  Stony  Creek,  Johnstown,  Pa. 

Clarence  Walker,  B.S.,  E.M.,  Assistant  Mining  Engineer, 
Berwind-White  Coal  Mining  Co.,  Horatio,  Jefferson 
Co.,  Pa. 

Fritz  August  Weihe,  M.E.,  Newark,  Del. 
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Walter  Eavle  Weinier.  A.C,  724  Cumberland  Street,  Lelv 
anon,  Pa. 

Harry  Rush  Woodall,  B.S.,  County  Surveyor  of  San 
Miguel  County,  United  States  Deputy  Mineral  Sur- 
veyor,-Telluride,  Col. 

Edward  Austin  Wright,  C.E.,  Assistant  Examiner  U.  S. 
Patent  Office,  Koom  248  Patent  Office,  Washington, D.C. 

Joseph  Bodine  Wright,  C.E.,  Draughtsman,  Berlin  Iron 
Bridge  Co.,  East  Berlin,  Conn.  Residence:  23  Cedar 
Street,  NeAv  Britain.  Conn. 


CLASS  OF  1890. 

Thomas  C.  J.  Baily,  Jr.,  C.E.,  Assistant  Engineer  on  Sur- 
veys, Third  Mississippi  River  District,  U.  S.  Engineer 
Office,  Grreen^-ille,  Miss. 

Frederick  Richard  Barrett,  C.E.,  care  of  ^V.  M.  Hall, 
Elkhorn,  W.  Va. 

Edwin  Herbert  Beazell,  C.E.,  Keystone  Bridge  Co.,  Pitts- 
burgh, Pa. 

AdoljDh  Cardenas,  C.E.,  Engineer  Corps,  Nicaragua  Canal, 
Managua,  Nicaragua,  C.  A. 

William  Phelps  Cleveland,  A.  C,  Chemist  for  Euipire  Zinc 
Company,  Joplin,  Mo. 

Frank  Raymond  Coates,  B.S.,  E.M.,  Supervisor,  Wheeling 
&  Pittsburg  Division,  B.  &  O.  R.  R.,  Washington,  Pa. 

Warren  Scott  Cope,  C.E.,  Engineer  Corps,  Norfolk  &  West- 
ern R.  R.  Address:  Care  of  William  M.  Hall,  Elkhorn, 
W.  Va. 

Charles  Ellery  Coxe,  B.S.,  E.M.,  Superintendent  Bessie 
Furnace,  C.  &  H.  V.,  C.  &  I.,  New  Straitsville,  O. 

James  Barlow  Cullum,  A.C,  Chemist  for  Coal  Brook  Fur- 
nace and  Leetsdale  Iron  Co.,  Lebanon,  Pa. 

John  William  DeMoyer,  C.E.,  Assistant  Supervisor,  Phila- 
delphia &  Reading  R.  R.,  P.  &  R.  Depot,  Pottsville,  Pa. 

Clement  Heyser  DetAviler,  C.E.,  Engineer  Corps,  N.  &  W. 
R.  R.     Care  of  W.  M.  Hall,  Louisa,  Lawrence  Co.,  Ky. 

Charles  Edward  Fink,  C.E.,  Louisa,  Kv. 
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*Frederick    Elmer    Fisher,    C.E. 

Frank  Roberts  Fisher,  C.E.,  with  Bristol  Land  Co.,  Bristol, 
Tenn. 

Howard  Augustus  Foering,  B.S.,  Instructor  in  ITlrich's 
Preparatory^  School  for  Lehigh  University,  26  New 
Street,  Bethlehem,  Pa. 

Ralph  Groodman,  C.  E. ,  Transitman,  Engineer  Corps,  New 
York  Division,  Philadelphia  &  Reading  R.  R.,  Ninth 
and  Grreen  Streets,  Philadelphia,  Pa. 

G-eorge  Ellsworth  Grreene,  C.E.,  309  East  Avenue,  Roches- 
ter, N.  T. 

Harry  Walter  Harley,  M.E.,  Draughting  Room,  La  France 
Fire  Engine  Co.,  2  N.  Main  Street,  Elmira,  N.  Y. 

David  Garth  Hearne,  C.E.,  Riverside  Iron  Works,  Wheel- 
ing,  W.    Va. 

James  S.  B.  Hollinshead,  B.S.,  E.M.,  Reduction  Works  of 
Boston  and  Montana  Consolidated  Copper  and  Silver 
Mining  Co.,  G-reat  Falls,  Mont. 

Frederic  Kidder  Houston,  M.E.,  F.  K.  Houston  &  Co.,  Cuts 
for  Advertising,  324  Broadway,  New  York  City.  Resi- 
dence, Ridgewood,  N.  J. 

William  Vincent  Kulp,  C.E.,  Engmeering  Department, 
Brooklyn  Elevated  R.  R.,  31  Sands  Street,  Brooklyn, 
N.  Y. 

Henry  Meyers  Kurtz,  C.E.,  Mining  and  Civil  Engineer, 
Clearfield,  Pa. 

Harry  Kinzer  Landis,  B.S.,  E.M.,  with  Bethlehem  Iron 
Co.,  Bethlehem,  Pa. 

John  Elmer  Litch,  M.E.,  with  Pennsylvania  Steel  Co., 
Steelton,  Pa. 

Thomas  Smith  Leoser,  A.C.,  Bonfort's  Wine  and  Spirit 
Circular,  34  Beaver  Street,  New  York  City. 

Charles  Herbert  Miller,  A.C,  Manager  Advertising  De- 
partment J.  C.  Clair  Co.,  Huntingdon,  Pa. 

George  Nauman,  Jr.,  C.E.,  with  the  Pennsylvania  R.  R. 
Engineer  Corps,  439  E.  King  Street,  Lancaster,  Pa. 

Robert  Engler  Neumeyer,  C.E.,  Borough  Engineer,  No.  16 
Goepp  Street,  Bethlehem,  Pa. 
*Deceased. 
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William  Cassidy  Perkins,  C.E.,  Catai-act  Construction  Co., 

Niagara  Falls,  N.  Y. 
Asa  Emory  Phillips,  C.E.,  Cit>' Engineer's  Office,  1221  Flor- 
ida Avenue,  ^Washington,  D.  C. 
Charles  Wiltberger  Piatt,  A.C.,  Secretary  and  Treasurer 

of   Vandenbergh   Laboratory  of    Chemical   Industry, 

Buffalo,  N^.  T. 
Alexander  Potter,  C.E.,   Civil  and  Sanitary  Engineer,  P. 

O.  Box  665,  City  Building,  Olean,  iS^.  Y. 
Edward  Williams  Pratt,  M.E.,  General  Air  Brake  Inspector, 

C.  N.  W.  R'w'y.     Address:  357  La  Salle  Ave.,  Chicago, 

111. 
Edwin  Jay  Prindle,  M.E.,  Assistant  Examiner,  U.  S.  Patent 

Office.     Address:  P.  O.  Box  73,  Washington,  D.  C. 
Wallace  Carl  Riddick,  C.  E.,  Wake  Forest,  ]S'.  C. 
John  Stover  Riegel,  M.E.,  ^vith  Warren  Paper  Mfg.   Co., 

Riegelsville,  Warren  Co.,  N.  J. 
Joseph  Edgar  Sanborn,  A.C.,  Chemist  for  Pottstown  Iron 

Co.'s  Steel  Works,  23  Walnut  Street,  Pottstown,  Pa. 
Harry  Johns  Sherman,   C.E.,  31-34   LeT\is  Block,    Mount 

Holly,  y.  J. 
William  Calvin  Shoemaker,  C.  E.,  Portland  Station,  O. 
Michael  Druck  Sohon,  A.C.,  Instructor  in   Chemistry,  Le- 
high University.',  South  Bethlehem,  Pa. 
AVilliam  Alston   Stevenson,    M.E.,    Inspector   Steam   Mfg. 

Co.,  147  W.  7th  Street,  Erie,  Pa. 
Theodore  Alfred  Straub,  C.  E.,  with  G.  N.  Gr.  Ferris  &  Co., 

Civil  Engineers,  Hamilton  Building,  Pittsburg,  Pa. 
Francis  du  Pont  Thomson,  M.   E.,  Edgar  Thomson  Steel 

Works,  Box  524,  Wilkinsburg,  Pa. 
Charles  Cookman  Tomkinson,  M.  E.,  Assistant  to  the  Gen- 
eral Manager,  Stearns  Mfg.  Co.,  Erie,  Pa. 
Claude    Allen    Porter    Turner,     C.E.,     Columlms    Bridge 

Co.,  Columbus,  Ohio. 
Aaron  Howell  Van  Cleve,  C.  E.,  ]S'iagara  Falls  Power  Co., 

Niagara  Falls,  N.  Y. 
J(ise  Ramon  Villalon  y  Sanchez,  C.  E.,  Santiago  de  Culm, 

Isle  de  Cuba. 
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Samuel  Dexter  Warriner  (B.  A.,  Amherst),  B.  S.,  E.  M., 
Engineer  Department,  Lehigh  Valley  Coal  Co.,  7  South 
Franklin  Street,  Wilkes-Barre,  Pa. 

David  Thomas  Williams,  M.E.,  Catasauqua,  Pa. 

Herbert  Wright,  M.  E.,    Room   100,    U.    S.    Patent   Office,       ^~' 
Washington,  D.  C. 

CLASS  OF  1891. 

Murray  Blatchley  Augur,  E.E.,  Lehigh  Valley  R.  R.,  Sayre, 
Pa. 

James  Edwin  Boatrite,  C.E.,  AUentown  Rohing  Mill,  844 
Hamilton  Street,  AUentown,  Pa. 

J.  W.  Boyd,  C.E.,  South  Bethlehem,  Pa. 

John  Emery  Bucher,  A.C.,  Hanover,  Pa.  Student,  Johns 
Hopkins  University,  Baltimore,  Md. 

Jacob  Burr  Buckley,  E.E.,  1248  Michigan  Avenue,  Chicago, 
111. 

Emanuel  Chao,  C.E.,  Cienfuegos,  Cuba. 

Edward  Haviland  Coxe,  C.E.,  Engineer  Corps,  N.  &  W.  R. 
R.,  care  of  R.  W.  Iglehart,  Dunlow,  W.  Va. 

Warder  Cresson,  M.E.,  SAvarthmore,  Pa. 

John  Rose  Davis,  C.E.,  Phoenixville,  Pa. 

Eric  Doolittle,  C.E.,  Instructor  in  Mathematics  and  As- 
tronomy, Lehigh  University,  118  Church  Street,  Beth- 
lehem, Pa. 

Alban  Eavenson,  A.C.,  Chemist,  Lehigh  Valley  R.  R., 
419  Franklin  St.,  South  Bethlehem,  Pa. 

Juan  de  la  Cruz  Escobar,  M.E.,  Draughtsman  with  B.  F. 
Sturtevant  Co.,  Boston,  Mass. :  Jamaica  Plains,  Boston, 
Mass. 

Walton  Forstall,  E.E.,  Assistant  Engineer,  Columbus  Con- 
struction Co.,  Gfreentown,  Ind. 

John  Still  well  Grriggs,  jr.,  M.E.,  care  of  Wm.  Sellers  &  Co., 
1600  Hamilton  Street,  Philadelphia,  Pa. 

(jreorge  Samuel  Hayes,  C.E.,  Assistant  Engineer,  Contract- 
ing Department  Iron  Bridge  Co.,  East  Berlin,  Conn. 

John  Sidney  Heilig,  M.E.,  Maryland  Steel  Co.,  Sparrow's 
Point,  Md. 
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William  Albert  Heinclle,  C.E.,  Baltimore  City  Passenger 
Ry.  Co.,  Cable  Ry.  Construction,  201  N.  High  Street, 
Baltimore,  Md. 

John  Franklin  Hersh,  C.E.,  Allentown,  Pa. 

Herman  Victor  Hesse,  B.S.,  E.M.,  Lehigh  &  Wilkes-Barre 
Coal  Co. ,  Audenried,  Pa. 

Paul  Depue  Honeyman,  E.E.,  Assistant  Electrician,  Me- 
tropolitan Telephone  and  Telegraph  Co. ,  18  Cortlandt 
St.,  'New  York  City. 

John  Turner  Hoover,  B.S.,  Philipsburg,  Pa. 

Hagime  Ichikawa,  A  C,  Doshin  Silk  Co.,  16  Hijward  St., 
Xew  York  City. 

Henry  Kemmerling,  C.E.,  2623  Main  Avenue,  Scranton,  Pa. 

Herman  Meriwether  Knapp,  C.E.,  Draftsman,  Berlin  Iron 
Bridge  Co.,  East  Berhn,  Conn. 

Frederic  C.  Lauderburn,  B.A.,  Hazleton,  Pa. 

Charles  McKnight  Leoser,  Jr.,  B.  S.,  34  Beaver  Street, 
New  York  City. 

Frank  Anderson  Merrick,  E.E.,  Thomson-Houston  Co., 
Lynn,  Mass. 

John  Zollinger  Miller,  E.E. ,  Electrician  at  the  Pennsyl- 
vania Industrial  Reformatory,  Huntingdon,  Pa. 

Harry  Timothy  Morris,  M.E.,  Assistant  Foreman,  Besse- 
mer Department,  Maryland  Steel  Co.,  Box  98,  Sparrow's 
Point,  Md. 

James  Anderson  McClurg,  B.S.,  Assistant  Superintendent 
of  the  Pittsburg  Reduction  Co.,  New  Kensington,  Pa. 

Paul  Mayo  Paine,  C.E.,  Office  of  Assistant  Engineer  of 
Philadelphia  Division  Pennsylvania  R.  R.,  Philadel- 
phia, Pa.     3218  Chestnut  Street. 

Edwin  Adams  Quier,  A.C.,  234  South  oth  Street,  Reading, 
Pa. 

Walter  Freeman  Rench,  C.E.,  Engineer  Corps,  Pennsyl- 
vania R.  R.,  Wilmington,  Del. 

L.  R.  Shellenberger,  C.E.,  1440  Frankhn  Street,  Phila- 
delphia, Pa. 

Robert  Schmitz,  C.E.,  Egg  Harbor  City,  N.  J.;  Inspector, 
U.  S.  Engineer  Office,  Box  812,  Philadelphia,  Pa. 
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Ellis  Anstett  Sclinabel,  B.A.,  Teacher  of  Latin  and  Grreek, 

Philadelphia  High  School,  Broad  and  Grreen  Streets, 

Philadelphia,  Pa. 
Ira  Augustus  Shimer,  B.A.,  Teacher  of  Latin  and  Grreek, 

Irving  Institute,  Tarrytown,  N.  Y. 
Hoi-ace  Theodore  Stilson,  C.E.,  Inspector,  U.  S.  Engineer 

Office,  Portland,  Maine. 
R.  Paul  Stout,  M.E.,  Mechanical  Engineer  for  Lehigh  & 

Wilkes-Barre  Coal  Co.,  Audenried,  Carbon  Co.,  Pa. 
James  Edward  Talmage,   A.C.,  D.S.IX,  Ph.D.,  P.R.M.S., 

Professor  of   Chemistry  and  Physics,  P.  O.  Box  1047, 

Salt  Lake  City,  Utah. 
William  Sidney  Topping,  B.S.,  Student  Chicago  College  of 

Pharmacy,  149  Sacramento  Avenue,  Chicago,  111. 
l>omingo  Anthony  Usina,  C.E.,  Assistant  Inspector  on  New 

Water  Works,  78  Bolton  Street,  Savannah,  Gfa. 
Elias  Vander  Horst,  C.E.,  City  Engineer  Office,  Washing- 
ton, D.  C. 
George   Edward   Wendle,    E.E.,    2452   Frankford  Avenue, 

Philadelphia,  Pa. 
Peyton  Brown  Winfree,  C.E.,  Real  Estate  Office,  Bradford, 

Pa. 

CLASS  OF  1892, 

William  N.  R.  Ashmeail,  B.A.,  Theological  Student,  Prot- 
estant Episcopal  Divinity  School,  West  Philadelphia, 
Pa. 

George  W^  B.  Asmussen,  C.E.,  910  Eighth  Street,  N.  AV., 
Washington,  D.  C. 

Robert  Ligget  Baird,  C.E.,  Engineer  Corps,  Ohio  Exten- 
sion N.  &  ^Y.  R.  R.,  134  Arch  Street,  Philadelphia, 
Pa. 

Joseph  Barrell,  B.S.,  Post  Graduate  Student,  Lehigh  Uni 
versify.  South  Bethlehem,  Pa. 

John  Young  Bassell,  jr.,  B.S.,  Leesburg,  Va. 

John  Newbaker  Bastress,  C.E.,  Draftsman,    N.  &W.  R.  R. 
Care  of  Wm.  M.  Hall,  Di\ision  Engineer,  Elkhorn,  AV. . 
Va. 
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John  Mayall  Beaumont,  M.E.,  12o  South  Seventh  Street, 

Scranton,  Pa. 
William  "Williams  Blunt,  E.E.,  Westinghouse  Electric  and 

Manufacturing  Co.,  Pittsburgh,  Pa. 
William  Young  Brady,  B.S.,  Architect,  1108  Buffalo  Street, 

Franklin,  Pa. 
Charles  Merritt  Case,  B.S.,  Post  Grraduate  Student,  Lehigh 

University,  South  Bethlehem,  Pa. 
Gfeorge  Price  Case,  B.S.,  Post  Grraduate  Student,  Lehigh 

University,  South  Bethlehem,  Pa. 
Philip  Lothrop  Cobb,   C.E.,   Brooklyn  Elevated  R.  R.,  31 

Sands  Street,  Brooklyn,  N.  T. 
Frederick  Albert  Coleman,  C.E.,  887  Case  Avenue,  Cleve- 
land, Ohio. 
Samuel  Dewey  Cushing,  M.E.,  Avith  Gfeneral  Electric  Co., 

Schenectady,  ^S".  Y. 
Herman  Haupt  Davis,  M.E.,  Machinist,  Allentown  Foundry 

and  Machine  Co.,    Third  and  Walnut  Streets,   Allen- 
town,  Pa.     Address  :  168  Linden  Street,  Allentown,  Pa. 
Morgan  Davis,   B.S.,  care  of  Irving    A.    Stearns,  Wilkes- 

Barre,  Pa. 
William    Russell    Davis,    C.E.,    Draughtsman,    Allentown 

Rolling  Mill,  844  Hamilton  Street,  Allentown,  Pa. 
Heber  Denman,  B.S.,  Kendall  Creek. 
Edwin  Dodge,  B.S.,  Post  Grraduate  Student,  Lehigh  Uni- 

vei-sity.  South  Bethlehem,  Pa. 
Percival  Drayton,  M.E.,  Pottstown  Iron  Co.,  Pottstown, 

Pa. 
Harry  S.  Eckert,  A.C.,  138  South  Fifth  Street,  Reading,  Pa. 
Lester  Hallett  Ely,  A.C.,  Box  262,  First  Street, Bergen  Point, 

New  York  City. 
Gfeorge  Washington  Engel,  B.S.,  Post  Graduate  Student, 

Lehigh  University,  South  Bethlehem,  Pa. 
Thanlow  Gfjertsen,  C.E.,   X.   »t  W.   R.  R.     Care  of  W.    M. 

Hall,  Elkhorn,  W.  Va. 
John  Adams  Gfruver,  B.A.,  Springtown,  Pa. 
William  Lawall  Jacoby,  M.E.,  Draughtsman,  Camden  Iron 

Works,  581  Stevens  Street,  Camden,  N.  J. 
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Alfred  Emerson  Jessup,  B.S.,  Student  School  of  Mines, 
Freiberg,  Grermany.  Address:  228  West  24th  Street, 
New  York  City. 

Juan  Jose  Jimenez,  C.  E.,  Aguadilla,  Porto  Rico. 

Herman  Eugene  Kiefer,  A.C.,  Instructor  in  Greology,  Le- 
high University,  25  West  Fourth  Street,  South  Beth- 
lehem, Pa. 

Robert  Reed  Kitchel,  M.E.,  Cutter  Silk  Manufacturing 
Company,  Bethlehem,  Pa. 

Sylvester  Welch  Labrot,  C.E.,  Frankfort,  Ky. 

Henry  Lefevre,  B.S.,  Post  Graduate  Student,  Lehigh  Uni- 
versity, South  Bethlehem,  Pa. 

Alfred  Emory  Lister,  M.E.,  with  Holmes  Fibre  G-raphite 
Manufacturing  Co.,  Nicetown,  Pa.  Address:  Eight- 
eenth and  Tioga  Streets,  Tioga,  Philadelphia,  Pa. 

William  John  Lloyd,  E.E.,  1329  E.  Susquehanna  Avenue, 
Philadelphia,  Pa. 

John  Taylor  Loomis,  E.E.,  503  South  41st  Street,  Philadel- 
phia, Pa. 

Henry  Lewis  Manley,  B.S.,  Postgraduate  Student,  Lehigh 
University,  South  Bethlehem,  Pa. 

Raymond  Masson,  E.E.,  Hammondsport,  N.  Y. 

Edward  James  Millar,  C.E.,  W.  Broome,  P.  Q.,  Can. 

Charles  Tyler  Mosman,  E.  E, ,  Beverly,  Mass. 

Robert  Blum  Olney,  C.E.,  ^Engineer  Corps  N.  &  W.  R.  R. 
Care  of  W.  M.  Hall,  Elkhorn,  W.  Va. 

Henry  Orth,  jr.,  B.S.,  Post  Graduate  Student,  Lehigh 
University,  South  Bethlehem,  Pa. 

Ramon  Eckhart  Ozias,  B.S.,  Blast  Furnace  Department, 
Penna.  Steel  Co.,  Steelton,  Pa. 

Frank  DeWitt  Randolph,  M.E.,  Head  Draughtsman,  C. 
Potter,  Jr.,  &  Co.,  Manufacturers  of  Printing  Presses, 
8  Madison  Avenue,  Plainfield,  N.  J. 

Robert  Swenk  Rathbun,  C.E.,  439  Walnut  St.,  Allen  town. 
Pa. 

Samuel  Arthur  Rhodes,  E.E.,  with  Massachusetts  Electric 
Co.,  99  Waltham  St.,  Boston,  Mass. 

John  Ira  Riegel,  C.E.,  with  Lehigh  Valley  Coal  Co.,  523 
Cherokee  Street,  South  Bethlehem,  Pa. 
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Anton  Schneider,  C.E.,  Bethlehem,  Pa. 

John  Bonner  Semple,  A.C.,  Chemist  Pennsylvania  Lead 

Co.,  Mansfield  Valley,  Pa. 
Cass  Knight  Shelby,  M.E.,  65  N.  Lafayette  Street,  erand 

Rapids,  Mich. 
James  Causten  Shriver,  C.E.,  Cumberland,  Md. 
Phillip  Henry  Smith,  E.E.,  Parsippany,  N.  J. 
Michael  JSTeligan  Usina,    E.E.,   Superintendent  of    Motive 

Power,  City  and  Suburban  Railway,  Savannah,  Gfa. 
Lester  Warren  Walker,    E.E.,  Assistant  Superintendent, 

Electric  Power  Co. ,  Savannah,  Gra. 
David  Heikes  Witmer,  C.E.,  Engineer  Corps,  N.  &  W.  R.  R. 

Care  of  R.  W.  Iglehart,  Dunlow,  W.  Va. 
Frederic  Wittnian,  A.  C. ,  Lanark,  Pa, 
Charles  Oaks  Wood,  M.E.,  Chambersburg,  Pa. 
Byron  Edgar  Woodcock,  C.  E.,  332  Broadway,  Pueblo,  Col. 

The  number  of  Graduates  is  525,  of  whom  34  have  taken 
the  degree  of  B.A.;  7  of  Ph.B.;  60  of  B.S.;  7  of  B.M.;  213 
of  C.E.;  107  of  M.E.;  51  of  E.M.;  IGofE.E.;  59of  A.C.;  7  of 
M.A.;  1  of  M.S.  Of  these  1  has  taken  the  degrees  of  B.A. 
andB.M.;  7  of  B.A.  and  M.A.;  2  of  B.S.  and  C.E.;  1  of 
B.S.  and  A.C.;  19  of  B.S.  and  E.M.;  1  of  C.E.  and  E.M.;  3 
of  A.C.  and  E.M.;  1  of  A.C.  and  M.S. 
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The  following  have  been  awarded  certificates  for  the 
ADVANCED  COURSE  IN  ELECTRICITY. 

CLASS  OF  1885. 

Elmer  Ellsworth  Boyer,  Foreman  Arc  Testing  Department, 

Thomson-Houston  Electric  Co.,  Lynn,  Mass. 
Horace  Musser  Engle,  President  Mont  or  Steam  Generator 

Manufacturing  Co.,  Roanoke,  Va. 
Charles  Leavitt  Jenness,  Western  Electric  Co.,  Chicago,  111. 
Geo]-ge   Herman   Koehler,    Standard  Underground  Cable 

Co.,  Pittsburg,  Pa. 
George  Herbert  Putnam,  Instructor  in  Minnesota  School 

for  the  Deaf,  Faribault,  Minn. 
Lewis  Buckley   Stillwell,   Assistant   Electrician,   AVesting- 

house  Electric  Co.,  Pittsburgh,  Pa. 

CLASS  OF  1886. 

Edward  Conner,  Pliiladelphia,  Pa. 

James  Arthur  Heaton,  Boston,  Mass. 

William  Hoopes,  Superintendent  Edison  Electric  Co.'s 
Station,  West  Chester,  Pa. 

AValter  Eugene  Hyer,  Thomson-Houston  Electric  Co., 
Newburyport,  Mass. 

Robert  McAllister  Loyd,  Assistant  Electrician,  Daft  Elec- 
tric Co.,  Newark,  N.J. 

George  Harrison  Neilson,  Construction  Dept.  Pennsyl- 
vania R.  R.,  1105  Eutaw  St.,  Baltimore,  Md. 

Charles  Jacob  Meade,  Edison  Electric  Illuminating  Co.  of 
NeAv  York,  348  W.  20th  Street,  New  York  City. 

CLASS  OF  1887. 

Walter  George  Fuller,  Brattleboro,  Vermont. 

John  Wesley  Hackney,  Graphic  Process  Co.,  Pleasantville, 

N.J. 
William   Sigler  Jones,  Wharton   Railroad   Switch  Co.,   7 

East  Penn  Street,  Germantown,  Pa. 
Dion   M.   Martinez,    jr.,    Reading   R.  R.   Co.,  Philipsburg, 

Centre  Co.,  Pa. 
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Horace  Fields  Parshall,  Edison  General  Electric  Co., 
Schenectady,  N.  Y. 

Arthur  Douglas  Spear,  Brush  Electric  Co.,  Cleveland,  O. 

Greorge  Henry  Wolle,  Electrical  Accumulator  Co.,  44  Broad- 
way, 'New  York  City. 

CLASS  OF  1888. 

Albert  Brodhead,  121  S.  Centre  Street,  Bethlehem.  Pa. 

William  Fairchild  Dean,  Thomson-Houston  Electric  Co., 
91  Warren  Street,  Lynn,  Mass. 

Herman  Frauenthal,  Wilkes-Barre,  Pa. 

Richard  Otto  Albert  Heinrich. 

Joseph  Allison  Horner,  Brush  Electric  Light  Co.,  Phila- 
delphia, Pa. 

AYilliam  Henry  Hubbard,  Superintendent  of  the  Beaver 
Valley  Electric  Light  and  Power  Co.,  Beaver  Falls,  Pa. 

Daniel  Henry  Jenkins,  Mutual  Electric  and  Accumulator 
Co.,  76  Ashland  Place,  Brooklyn,  N.  Y. 

Charles  Jacob  Miller,  Brush  Electric  Light  Co.,  720  N.  5th 
Street,  Philadelphia,  Pa. 

James  Leidy  Moore,  Thomson-Houston  Electric  Co.,  Lynn, 
Mass. 

Charles  Norris  Robinson,  Wynkoop  &  Robinson,  Manufac- 
turers of  Artificial  Stone,  4948  Main  Street,  Grerman- 
town,  Pa. 

Harry  Meyer  Seitzinger,  Germantown,  Pa. 

Charles  Wesley  White,  Excelsior  Electric  Co.,  Brooklyn, 
N.  Y. 

Hugh  Carlyle  Young,  Testing  Department,  Edison  Machine 
Works,  224  Union  Street,  Schenectady,  N.  Y. 
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OFFICERS   OF  THE  ALUMNI  ASSOCIATION   OF  THE 
LEHIGH  UNIVERSITY,   1892-93. 


President  : 
Washix&tox  Hopkixs  Baker,  Philadelphia. 

Vice-Presidents : 

Elmer  He2sry  Law  all,  Wilkes-Barre. 

GEOReE  Maxx  Richardsox,  Palo  Alto,  Cal. 

Secretary  and  Treasurer : 
Harry  H.  Stoek,  South  Bethlehem,  Pa. 

Honorary  Ahtmni  Trustees: 

Henry  S.  Drixker,  Philadelphia,  Pa. 

(Term  expires  June,  1893.) 

x\iiftusTUS  P.  Smith,  Xew  York  City. 
(Term  expires  June,  1894. ) 

Charles  L.  Taylor,  Pittsburgh,  Pa. 
(Term  expires  June,  1895.) 

Exec  a  tire  Co  mm  ittee  : 
Washixgtox  H.  Baker,  Chairman, 
Hexry  S.  Dri^s^ker,  Elmer  H.  Lawall, 

Augustus  P.  Smith,  George  M.  Richardson, 

Charles  L.  Taylor,  Harry  H.  Stoek. 

associate  members  of  the  alumni  association. 

*Milton  Dimmick  ('70). 

Edward  W.  Sturdevant,  ('75),  Attorney-at-Law,  Wilkes- 
Barre,  Pa. 

Samuel  P.  Sadtler,  A.C.,  Ph.D.,  RC.S.,  Professor  of  Gen- 
eral and  Organic  Chemistry,  University  of  Pennsyl- 
vania, Philadelphia,  Pa. 


VI 
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LIST  OF  DONATIONS    TO   THE  VARIOUS 
DEPARTMENTS 

OF 

THE  LEHIGH  UNIVERSITY. 


DONATIONS  TO    THE    LIBRARY. 

Ffoiu  fju:  Hon.  Samuel  A.  Green.,  Boston,  Mom. 

ThirTeenth  Annual  Report  of  the  Massachusetts  State 
Board  of  Lunacy  and  Charit%\  1891. 

The  German  in  America,  by  Bogan. 

Parker's  Philosophy . 

Twenty-second  Annual  Report  of  the  Massachusetts  State 
Board  of  Health. 

Fifty-second  Annual  Report  of  the  Massachusetts  Board 

I  if  Education. 

Proceedings  of  the  Bunker  Hill  Monument  Association. 

Directory  of  the  Charitable  and  Beneficial  Organizations 
of  Boston.  1880. 

One  hundred  and  forty  pamphlets. 

From  Prof.  E.  H.  WiUiams. 

Dictionary  of  Fossils,  volumes  2  and  3. 

]S^ineteen  pamphlets. 

From  the  Hon.  WiUMm  MutcTiUr,  Easton. 

^nhf^Uinn  War  Records,  volume  36,  pai-t  3:  volume  37, 
liarts  1   and  2:  vr,]iTine  38,  parts  1—5:  vohinie  39,  pai-ts  1-3: 

II  volumes.     Charts,  Nos.  1-35. 

From  the  Hon.  J.  D.  Cameron,  Washington,  D.  C. 
Rebellion  War  Records,   volume  36,   part  3;  volume  37, 
parts  1  and  2:   volume  38.  parts  l-o:  volume  39,  parts  1  3; 
11  volumes.     Charts.  Xos.  1-35. 

From  the  Hm.  Jamts  A.  Beacer. 
Inaugural  Address,    Messages,  and  Vetoes  of  Governor 
James  A.  Beaver. 
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From  Charles  McK.  Leaser,  New  York. 
Bonfort's  Wine  and  Spirit  Circular,  volumes  36  and  37. 

Froin  F.  B.  Brainard,  Bethleliem. 
Life  Saving  Service  Report,  1880. 

Twenty-seventh  Annual  Report  of  the  Michigan  State 
Board  of  Agriculture. 

From  Br.  A.  B.  C.  Sehryn,  Ottawa,  Canada. 
Contributions  to  Canadian  Micro-Palaeontology,  Parts  3 
and  4. 

From  the  Hon.  M.  W.  Harrington,  Washington,  B.  C. 
International  Monthly  Charts   of   Mean   Pressures  and 
Wind  Directions. 

From  Albert  H.  Slape,  Halem,  N.  J. 
First  Annual  Report  of  the  New  Jersey  State  Board  of 
Taxation. 

From  the  Hon.  E.  0.  Leech,  Washington,  B.  C. 
Annual  Report  of  the  Director  of  the  Mint,  for  the  year 
ending  June  30,  1891,  with  Plates. 

From  the  Hon.  Martin  A.  Knohh,  Washington,  B.  C. 
Fourth  Annual  Report  of  the  Interstate  Comnieroe  Coni- 
mission,  1890. 

From  J.  W.  Jorda.n,  Fhiladelphia. 
The  Constitution  of  the  Society  of  the  Sons  of  the  Revo- 
lution. 

From  M.  McBonald,  Washington,  B.  C. 
Fish  Commissioners'  Report  for  1887  and  1889. 

From  the  Hon.  N.  P.  Hill,  Washington,  B.  C. 
Speeches  a,nd  Papers  on  the  Silver  and  other  Economic 
(Questions. 

From  the  Hon.  Richardson  Clover,  Wa^ldngton,  B.  C. 
Telegraphic    Determination   of    Longitude    in    Mexico, 
Central  America,  and  the  West  Indies. 

Frora  the  Hon.  Warner  Miller. 
The  Inter-Oceanic  Canal  of  Nicaragua. 

From  Prof.  E.  C.  Pickering,  Cambridge,  Mass. 
Chronological  History  of  Plants,  by  Charles  Pickering. 
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From  B.  H.  Cramp  cfc  Co. 
AniHi-ican  Manganese  Bronze. 

From  Pratapa  Chandra  Roy. 
The  Mahabharata,  Xos.  57-73. 

From  Prof.  C.  E.  Munroe,  Balthnort;,  Md. 
Index  TO  Literature  of  Explosives. 

Erom  Dr.  J.  A.  Coles,  Scotch  Plains,  X.  J. 
Abraham  Coles  Memorial  Tributes. 

From  W.  H.  Stotz,  Bethlehem. 
Appeal   on  behalf  of  Swedenborg  and  hi<  Writings,  l>y 
>'uble. 

From  Pi,.  P.  LinderirvoM,  South  Bethlehem. 
Iron  in  all  Ages,  by]|J.  M.  Swank. 

From  Wm.  Wharton,  Jr.,  &  Co.,  Philadelphia. 
Catalogue  F,  Sections'of  Eails,  Angles,  etc. 

Frcnn  H.  B.  C.  Nitze,  Chapel.  Hill,  S.  C. 
Centennial  Catalogue  of  the  University  of  North  Caro- 
lina. 
Magnetic  Iron  Ores  of  Ashe  County,  X.  C. 
Ores  of  ]S^oi-th  Carolina. 

From  Parxdn  P.  Jame.s,  Xeir  York. 
AVilliarn  "SVindom  Memorial. 

From  the  Pec.  H.  L.  Wherler,  Birr  liny  ton,  17. 
Christianlrk'  and  Life. 

From  the  Queen^s  Printer,  Halifa.c,  X.  S. 
Report  of  the  Superintendent  of  Education  on  tlie  Pub- 
lic Schools  of  ]S^ova  Scotia. 

From  Horace  Kephart,  St.  Louis,  Mo. 
Forty-Sixth  Annual  Report  of  the  St.  Louis  Mercantile 
Library  Association,  1891. 

From  Eugene  Pichecker,  Olynipia,  Wa.ih. 
First  and  Second  Annual  Reports  of  the  State  Greologist 
on  Mines  and  Minerals  of  Washington. 

From  Prof.  John  C.  Smock,  Trenton,  A".  ./. 
Report  of  the  State  Gfeologist  of  NeAv  Jersey  for  1891. 
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From  William  Himrod,  Erie,  Pa. 
Annual  Report  of  the  Commissioners  of  Waterworks  of 
Erie,  Pa.,  for  1891. 

From  Chas.  E.  Honaldson,  Neiv  York. 
The  Philosophy^of  Experimental  Chemistry,  Volume  2, 
by  J.  Cutbush. 

Longworth's  New  York  Register  and  City  Directory  for 
1818. 

From  Theodere  Cooper,  Xeic  York. 
Report  of  the  Rapid  Transit  Commissioners,  to  the  Mas- 
sachusetts Legislature. 

Frora  C.  L.  Johnson,  Albany,  N.  Y. 
Annual  Report  of  the  State  Engineer  and  Surveyor  of 
NeAV  York  for  1890. 

From  G.  H.  Frost,  South  Bethlehem. 
Greneral  Index  to  Engineering  News  foi- 1874-1890. 

From  Mrs.  Dunglison,  South  Bethlehem. 
Littell's  Living  Age.     259  numbers. 

American  Church  Review,  35  unbound  numbers,  and  4 
bound  volumes. 

Official  Catalogue  of  the  Centennial  Exposition  of  1876. 
Two  pai-ts. 

From  the  Pennsylvania  State  Library. 
Sixteen  volumes  of  legislative  documents  and  one  i)am- 
phlet. 

From  the  Harvard  University  Library. 
Bibliographical  Contributions,  No.  41. 

From  the  Massachusetts  State  Jjibrary. 
Report  of  the  Librarian. 

From,  the  Peabody  Institute  Library. 
( 'atalogue  of  the  Library,  volume  5. 

From  the  Agricultural  College,' Michigan. 
Thirteenth  Annual  Report  of  the  Secretary  of  the  Michi- 
gan State  Board  of  Agriculture,  1891. 

From  the  Association  of  the  Bar,  Nac  York. 
Catalogue  of  the  Library  of  the  Association, 


180  A:s-xrAL  register  of 

From  ill''  American  Bankers  Association. 
EdufatiL'n  of  Business  Men,  Part  2. 
Proceedings  of  the  Convention  at  New  Orleans. 

From  the  ^etr  York  State  Library. 
SxAT^  Liljiaiy  Bulletins — Legislation,  No.  2.     Additirms. 
No,  1.     Library  Schoul.  No.  1. 

State  Museum  Report.  Vol.  i4.  1891. 

Regents"  Bulletins,  Nos.  1-7. 

Seventy-Third  Annual  Report  <>i  the  Regents. 

Exten-ir.n  Bulletin  No.  1.     State  Museum  Bulletin  No.  1. 

From  the  U.  S.  Naval  Observaiory. 
AVci-liiiigti  n  ( observations,  1887  and  1888.     2  volumes. 

From  the  Obsermtorio  Nacional  Argentirio. 
Re>Liltados  del  Observatorio,  Vol.  13. 

From,  the  Institution  of  Civil  Engineer.%  England. 
Minutes  of  Proceedings,  Vok.  106,  107,  108,  109,  110. 
Engineering  Education  in  the  British  Dominions. 
Brief  Subject  Catalogue  to  Vols.  69  106. 

From  the  American  Society  of  MeehaaicuL  Engineers. 
Transactions,  Vols.  6  and  12. 

From  the  American  Society  of  Mining  Engineers. 
Transactions,  VoLs.  19  and  20. 

From  the  Pennsyliania  Railroad. 
Forty-Fifth  Annual  Report^  1891. 

From  the  AUqemeiner  Deuischer  Sprachverein,  Germany. 

Ein  Hauptstiick  von  Unserer  Muttersprache. 

From  the   U.  S.  Department  of  State. 
S|iec'ia]  Consular  Reports,  4  Pamphlets. 
Consular  Rej^orts,  133  to  137,  142,  143. 

From  the  T\  S.  Nary  Department. 
Annual  Report  of  the  Chief  of  the  Bureau  of  Steam  En- 
gineering for  1891. 

From  the  U.  S.  Interior  Department. 
(,>ne  Huu'lTf-i]  arid  Tw^nty-fiv*-  vr)li-inies  <>f  Public  3>ocu- 
ments. 
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From  the  U.  S.  War  Department. 
Official  Army  Register,  January,  1892. 
Annual  Report  of  the  Chief  of  Engineers  of  the  U.   S. 
Army  for  1891.     6  volumes. 

From  the  U.  S.  Bureau  of  Education. 
Circulars  of  Information,  Nos.  2,  4,  5,  6,  7,  8,  9,  1891.    No. 
1,  1892. 

Catalogue  of  Educational  Literature,  Part  1. 
From  the  U.  S.  Department  of  Agriculture. 
On  Climate.     5  Pamphlets. 
Rainfall  from  2  to  40  years. 
Timber  Physics,  Part  1. 

From  the  U.  S.  Board  of  Geographic  Xaitie.'<. 
First  Report. 

From  the  U.  S.  Coast  and  Geodetic  Sarveij. 
Annual  Report  for  1890. 

From  the  U.  S.  Geological  Surrey. 
Two  Hundred  and  Six  Atlas  Sheets  and  Relief  Map  of 
the  United  States. 

From  the   U.  S.  Fish  Commission. 
Bulletin  of  the  U.  S.  Fish  Commission,  Vol.  9,  1889. 

From  the  Smithsonian  Institution. 
(Jontributions  to  Knowledge,  Vol.  28. 
Smithsonian  Report  for  1889. 
Bulletin  of  the  U.  S.  National  Museum,  Nos.  41  and  42. 

From  the  Second  Geological  Survey  of  Pennsylvania. 
Report  of  the  Survey,  6  volumes. 

From  the   Authors. 

Economic  and  Industrial  Delusions,  by  A.  B.  Farquhar. 

The  Evolution  of  a  Myth,  by  John  D.  McPherson. 

An  Address  upon  the  late  Joseph  Leidy,  by  Wm.  Hunt, 
M.  1). 

Preliminary  Notices  of  some  Minerals  from  the  Serpen- 
tine Belt,  near  Easton,  Pa. ,  by  John  Eyerman. 

A  Catalogue  of  Palaeontological  Publications  of  Joseph 
Leidv,  bv  John  Everman. 
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Bibliography  of  North  American  Vertebrate  Palaeon- 
t(^logy,  for  1890  and  1891,  by  John  Eyernian. 

Africa  Rediviva,  by  Robert  N.  Oust. 

The  Use  of  Cadmium  in  the  Assaying  of  Gold  Bullion,  by 
Prof.  Cabell  Whitehead. 

The  Aluminium  Problem,  by  J.  W.  Richards. 

Electro-Metallurgy,  by  J.  W.  Richards. 

The  Specific  Heat  of  Aluminium,  by  J.  W.  Richards. 

On  the  Heat  of  Formation  of  Fluorides,  by  J.  W.  Rich- 
ai-ds. 

Oration  before  the  Maumee  Historical  and  Monumental 
Association,  by  Prof.  Cassius  M.  Clay. 

The  Ars  Poetica  of  Horace,  by  Henry  O.  Sibley. 

A  General  Relation  of  Electromotive  Force  to  Equiva- 
lent Volume  and  Molecular  Velocity  of  Substances,  by  Dr. 
G.  Gore. 

Anthropology  as  a  Science,  by  Dr.  D.  G.  Brinton. 

The  Ethics  of  Hegel,  by  Rev.  Dr.  J.  Macbride  Sterrett. 

The  Feast  of  the  Virgins  and  other  Poems,  by  H.  L. 
Gordon. 

Sulphon-Phthaleins  derived  from  Ortho-sulpho-para-tol 
nic  Acid,  by  Walter  Jones. 

On  the  Action  of  certain  Alcohols  with  Para-Diazo-Ben- 
zene-Sulphonic  Acid,  by  Will  Bush  Shober. 

Centennial  Anniversary  of  Quincy,  Mass.  Addi-ess,  by 
Charles  Francis  Adams. 

From   the  Pnhlkhern. 
Bethlehem  Daily  Times. 
South  Bethlehem  Star. 
Philadelphia  Evening  Telegraph. 
Mauch  Chunk  Democrat. 
Catasauqua  Dispatch. 
Springtown  Weekly  Times. 
Briider  Botschafter. 
Moravian. 
Ready  Helper. 
Lehigh  Quarterly. 
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American  Manufacturer  and  Iron  World. 

Colliery  Engineer. 

Anthony's  Photographic  Bulletin. 

Photographic  Times. 

Musical  Record. 

Bonfort's  Wine  and  Spirit  Circular. 


DONATIONS  TO  THE    DEPARTMENT   OF  MECHAN- 
ICAL  ENGINEERING. 

From  the  Dickson  JIa nn f act u ring  Co.,  Scranton,  P<i. 
One  blue  print  of  36x60  Dickson  Corliss  Engine. 
Two  blue  prints  of  18x27x40x30  Trij^le  Expansion  Engine. 

Front  the  Holmes  Fibre  Graphite  Co.  {through  C.   W.  Schwartz,  jr.,  Jf.E.j 
Philaddphia.) 
Fibre  graphite  bushing. 

From  F.  Weber  &  Co.,  Philadelphia. 
A  drawing  table. 

From  the  Soiithimrk  Foundry  &  Machine  Co. 
A  reducing  motion  for  Porter  Allen  Engine. 
Two  large  mounted  photographs  of  centrifugal  pumping 
|)lant,  and  blast  furnace  blowing  engines. 

From  the  Xiles  Tool  Works,  Hamilton,  Ohio. 
A  catalogue  of  machine  tools. 

From  the  Baldirin  Locomotive  Works,  Philadelphia. 
Set  of  blue  prints  of  a  consolidation  locomotive. 
A  large  mounted  photograph  of  their  erecting  shop,  and 
photographs  of  locomotives. 

From  J.  I.  Kinsey,  Master  Mechanic  Lehigh  Valley  Railroad. 
A  mounted  photograph  of  a  modern  8-w^heel  locomotive. 

From  the  Ball  &  Wood  Co.,  New  York. 
Two  photographs  of  high  speed  engines,  single  cylinder 
and  compound. 

From  the  Deane  Steam  Pump  Co.,  Holyoke,  Mass. 
Section  of  steam  pump. 
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From  Pierce  &  Thomas,  Xev:  York  Citij. 

Blue  prints  of  electric  plants. 

The  following  firms  have  given  sets  of  blue  prints  of 
governor  and  valve  gear  of  engines  : 

Ames  Iron  Works  (from  E.  J.  Armstrong),  Oswego,  N.  A. 

Atlas  Engine  Works,  Indianapolis,  Ind. 

Ball  Engine  Co.,  Erie,  Pa. 

Ball  &  Wood  Co.,  Elizabeth,  X.  J. 

Harrisburg  Foundry  and  Machine  Works,  Harrisburg, 
Pa. 

Mcintosh,  Seymour  &  Co.,  New  York  City. 

New  York  Safety  Steam  Power  Co.,  Nev»^  York  City. 

B.  W.  Payne  &  Sons,  Elmira,  N.  Y. 

Russell  &  Co.,  Massillon,  Ohio. 

Phoenix  Iron  Works  Co.,  Meadville,  Pa. 

South wark  Foundry  and  Machine  Co.,  Philadelphia. 

Straight  Line  Engine  Co.,  Syracuse,  N.  Y". 

B.  F.  Sturtevant  Co.,  Boston,  Mass. 

AVeston  Engine  Co.,  Painted  Post,  N.  Y. 

Westinghouse  Machine  Co.,  Pittsburgh,  Pa. 

DONATIONS  TO  THE  DEPARTMENT  OF  MINER- 
ALOGY AND  METALLURGY. 

From  Mr.  J.  S.  Mobeson,  PotMon-n,  Pa. 
Crystallized  basic  Bessemer  slag  from  Pottstown,  Pa. 
From  Mr.  Joseph  Wharton,  Philadelphia,  {thromjh  J.  L.  Budd,  A.C.). 
Sperrylite  from  the  Vermillion  Mine  near  Sudbury,  Can. 

From  Mr.  Shreiber,  Shimemville,  Pa. 
Large  corundum  crystals  from  quarry  near  Shimersville. 

From  H.  B.  C.  Nitze,  E.M.,  Geologic  Survey  of  X.  C. 
Zircon  crystals  from  Brindletown,  N.  C:   Bornite  from 
Blue  Wing  Copper  Mine,  Grranville  Co.,  N.  C;    Limonite 
pseudo-morphous  after  Siderite,  N.  C. 
From  G.  P.  Case,  B.S. 
Argentite  and  argentiferous  galena  from  the  Little  Rocky 
Mountains,  Montana . 
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From  Mr.  R.  J.  Jones,  Lamford,  Pa. 
Lansfordite. 

From  Mr.  T.  J.  Bray. 
Barite. 

From  Mr.  J.  Phillips,  Jr. 
Phosphate  rock  from  near  Ocala,  Florida. 

From  Joseph  W.  BirharrJ.^,  A.C. 
Sphene   with    adularia   and    prochlorite   from    the    St. 
rfotthard,  Switzerland. 

From  J.  E.  Sanborn,  A.C,  PotMoim,  Pa. 
Test  i)ieces  of  open-hearth  steel . 

From  Mr.  A.  de  Saidles,  South  Bethlehem,  Pa. 
Artificial  crystals  of  zinc  oxide  from  a  zinc  retort. 

From  Mr.  F.  S.  Loeh. 
A  basic  brick  used  in  the  basic  Bessemer  proce.ss. 

From  A.  K.  Reese,  31. E.,  Sparron^s  Point. 
Two  blue  prints. 

From  F.  du  P.  Thom.-<on,   M.F.,  Braddoek;  Pa. 
Ten  l)lue  prints. 

From  Gordon,  Leuroux  (fe  Strohel,  Philadelphia,  Pa. 
Catalogue. 

DONATIONS  TO  THE  DEPARTMENT  OF   MINING. 
From  R.  M.  Snyder,  Wilke.i-Barre,  Pa. 
Three  blue  prints. 

From  Babcoc.k  &  Wilcox,  Xew  York  City. 
Catalogue  and  blue  prints. 

From  the  Baldwin  Locomotire  Works.  Philaddphia,  Pa. 
Thirty  blue  prints. 

From  H.  B.  C  Sitze,  P.M.,  Chapel  Hill,  N.  C 
Fifteen  lithological  si)ecimens. 

DONATIONS  TO  THE  DEPARTMENT   OF 
CHEMISTRY. 

From  the  New  York  Engravin//  and  Printing  Co. 
Sei-ies  of  plates  and  blocks  illustrating  the  proce.ss  of 
photo-engraving. 
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From  Capt.  John  Eudy,  FriedensviUe. 
Specimen  of  agalinatolite,  North  Carolina. 

From  H.  E.  Kiefer,  A.C. 
Samples  of  cerealine  and  isinglass  used  in  making  beer. 

From  Henry  Orth,  Jr.,  B.S. 
Four  specimens  of  aniline  colors. 

From  Dele  run  Emery,  Bradford,  Pa. 
Missouri  clay  for  glass  melting  pots. 
From  P.  E.  Gray. 
Eight  samples  refined  paraffin. 

From  3Irs.  W.  H.  Chandler. 
Block  of   rr)ck  salt  from  Retsof   Mine,  X.  Y. 
Clay  pitcher. 

From  Me.?.irs.  Syke.?  d"  Stuart,  3r.  Y. 
Sample  cards  of  dyes  for  paper,  cotton,  woo],  and  silk, 
with  instructions  for  dyeing. 

From  Jle.i-ir.i.  Wm.  Pickhardt  S:  Knttroff,  Xev:  York. 
Sample  cards  of  dyes  for  wf lols. 

From  Joseph  E.  Sanborn,  A.C,  Pott<tov:ii. 
Five  samples  basic  steel. 
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